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INDUSTRIES
In 1967 trends in the engineering industries once again confirmed
the direct inter-relationship between developments in this sector
and overall economic development. Indeed, during the last four
or five years, huge increases in output of engineering products
both of consumer durables and capital goods in Japan and North
America have been the result of and the major force in industrial

expansion and thus economic growth. In Europe, during the same
period, the deceleration and, in 1967, the halt in the growth of
engineering production have been the consequence and the cause
of the marked slowdown in industrial expansion and in growth of

GDP. {Graph 1).

In most Member countries anti-inflationary measures taken in the

last two years coupled with international monetary developments
have, through their effects on capital expenditure, hit in the
first instance the capital goods producing industries. The result¬
ing employment situation along with measures taken directly to
curtail private consumption have hurt, in the first place, those
engineering industries producing consumer durables, the most
compressible element of private consumption.

Naturally this constant interplay between developments in the
whole economy and in the engineering industries together with
other basic factors imposed by the general economic environment
has marked the structure of demand and production of the sector.

The following article which draws mainly on the Special Committee
for Machinery's latest report (1) throws some light on the major
factors determining the structure and the long term development
of the engineering industries.

(1) "The Engineering Industries in North America, Europe and Japan, 1966-1967," OECD, 1968

The Impact of the
Eiijiinccriiiji Industries

on the Economy

The most striking parameters of
the scope of the engineering industries'
impact on Member countries' econo¬
mies are (in 1967) their turnover ef
$340 billion and their 23 million

employees. They account for more
than one-third of industrial product¬
ion and thus, with 13 per cent on

an OECD average, contribute more
to GDP than, for example, construct¬
ion and agriculture combined. One-
fifth of Member countries' national

income is used to satisfy domestic
demand for capital and durable con¬
sumer goods. Nearly half of the
OECD's exports to non-member
countries are made up of engineer¬
ing products.

The Pattern of

Production

For the first time, the Special

Committee for Machinery's report
has given a close-up view of the
pattern of the sector's production and
exports of capital goods, consumer
durables and intermediary products.
Capital goods form, with over $190
billion, the largest part of engineering
output. Most of this is destined to
fixed capital formation (it accounts
for 45 per cent of total fixed capital
formation, including residential con¬
struction, within the OECD) while
some $15 billion of the total is

shipped to non-member countries.
Consumer durables production
amounts to about $70-75 billion, the

remainder of the engineering turnover
being made up of intermediary pro¬
ducts whose value in 1967 was

about $ 65 billion.

Capital goods production is of
course used in investments by all
sectors of the economy. The largest
share, 30 per cent, is absorbed by
the manufacturing industries, and
nearly 25 per cent by transportation.
Energy industries purchase some 15
per cent of capital goods produc¬
tion. The remainder of capital goods
output forms part of investments by
the general services, agriculture and
construction.

Within consumer goods production,
private motor cars form, of course,
the largest group with 55 per cent.
Other important durable goods in
terms of total output are household



appliances with 22 per cent and
electronic household goods with 11
per cent.

Most intermediary goods are in¬
corporated into the capital goods or
durable consumer goods produced by
the sector, the remainder being used
mainly in construction, but also in
other manufacturing industries. The
bulk of intermediate goods production
remains within OECD as is also the

case with consumer durables.

Porcijjn Trade
World (including the Sino-Soviet

zone) exports of engineering pro¬
ducts in 1967 exceeded $65 billion.

OECD Member countries' share was

over $56 billion, of which almost

$35 billion originated in European
Member countries. Although 1966
and 1 967 were years of large increases
in OECD trade and, in particular, in
exports to North America and to

the Sino-Soviet zone, these new

records are only milestones in an
expansion which began many years
ago. The tremendous increase in

total OECD trade since, for example
1960, reflects increased trade among
Member countries and with other in¬

dustrialised areas. From 1 960 to 1 967

while exports to less industrialised
countries went up by less than
5 per cent per year, OECD Members'
exports to industrialised countries,

and in particular, to OECD Member

countries, rose at an average annual
rate of close to 1 5 per cent per year.

Over the last few years trade between
Sino-Soviet countries and the OECD

countries has developed rapidly. In
spite of this, trade in both directions
still represents only marginal outlets.
Exports by Member countries to the
Eastern European countries and China
account for only 3 per cent of their
total exports, but the capital goods in
question are vital to economic deve¬
lopment in these countries. On the

other hand, the Eastern European
countries, whose total engineering
exports to all destinations amount
to about one seventh of those of OECD,

manage to sell only a small proportion
of their exports to Member countries,
those to less developed areas being
equivalent to their imports from OECD.
In fact the bulk of their exports repre¬
sent trade among themselves, nearly
half of which is absorbed by the USSR.

THE NETWORK OF WORLD TRADE IN ENGINEERING PRODUCTS IN

\ Exporting
\ countries

OECD COUNTRIES

Importing \.
countries \.

EEC EFTA
Other

Europe

OECD

Europe
Total

Canada USA
North

America
Japan

OECD

Total
Yugos¬

lavia
Finland

EEC

EFTA

Other OECD

Europe countries

7,334C)
3,957

1,052

2,269 _
2,026(1

654

34

46

2d)

9,637

6,029

1,708

60

67

15

1,697

1,048

401

1,757
1,115

416

194

276

66

11,588

7,420

2,190

16

9

5

18

59

8

OECD Europe Total 12,343 4,949 82 17,374<D 142 3,146 3,288 536 21,198 30 85

Canada

USA
228

1,784

392

1,182

2

21

622

2,987 1,579

3,757 3,757

1,579

84

1,080
4,463

5,646 9

1

6

North America Total 2,012 1 ,574 23 3,609 1,579 3,757 5,336(1) 1,164 10,109 9 7

Japan 153 132 285 9 488 497 782

OECD Total 14,508 6,655 105 21,268 1,730 7,391 9,121 1,700 32,089(1) 39 92

Yugoslavia
Finland

Other Europe

228

242

13

89

282

16

1

1

318

524

30

1

2

29

29

1

30

31

1

34

12

1

382

567

32

USSR

Other Eastern Europe countries
China (Mainland)

167

546(2)

127

153

334

85

4

320

884

212

5

22

5

22

95

33

58

420

939

270

90

110

80

4

2

Sino-Soviet countries total 840 572 4 1,416 27 27 186 1,629 200 86

Rest of world

Africa

Latin America

Asia »)

Oceanie

1,512

1,054

1,386
303

1,149
681

1,249
731

28

138

9

22

2,689

1,873

2,644

1,056

45

136

53

53

584

2,440

1,390
463

629

2,576
1,443

516

387

251

1,236
178

3,705

4,700

5,323

1,750

28

12

62

1

3

6

1

Total 4,255 3,810 197 8,262 287 4,877 5,164 2,052 15,478 102 11

Total world 20,086 11,424 308 31,818 2,020 12,354 14,374 3,985 50,177 341 189

(1) Trade between countries within the Same zone. (2)Deliveries by the
(about $ 30 million in 1966) are not included. (3) China (Mainland)

R. of Germany to the Soviet occupied zone of Germany/about S 70 million
excluded.



Internationalisation

of llemand and

Supply

Individual Member countries' in¬

ternal demand whether booming,
levelling or slackening is covered
to an increasingly large proportion
by imports. To meet competition
at home and abroad, buyers of
capital goods in particular are forced
to purchase the best equipment avail¬
able at the most advantageous terms,
whatever the source. The effects of

these technico-economic forces were

enhanced by current reductions in
traditional trade barriers and, in 1966-

1 967, by the drive of European manu-

1966 (in million dollars)

NON OECD COUNTRIES

SINO-SOVIET COUNTRIES

Rest of

world
USSR

Other

Eastern

Europe

Total

Total

world

13

11

20

74(2)

69

48

90

81

68

37

125

7

11,749

7,694

2,278

44 191 239 169 21,721

5

18

6

18

7

132

4,477

5,811

1 23 24 139 10,288

1 3 4 27 813

46 217 267 335 32,822

42

36

1

117

11

3

158

48

4

7

4

547

619

36

1,148
100

2,432
75KD

121

2,437

1,909
221

2

4

5

3,029

2,966
498

1,248 3,304 4,567(1 11 6,493

201

149

447

470

332

842

11

681

486

1,315
11

61

117

198

19

4,476

5,318

6,904

1,781

797 1,655 2,493 395(D 18,479

2,170 5,307 7,537 752 58,996

in 1966) and the latter's deliveries to F. R. of Germany

facturers for outlets abroad to compen¬
sate, at almost any price, for fading
domestic demand.

From the production viewpoint,
this development shows that the
economics of modern manufacturing
processes demand a much larger
basis than national or even regional
markets can offer to ensure profit¬
able production of engineering goods
through optimal specialisation. The
North American experience as a
whole gives a measure of the
possibilities that a large European
market could offer for a more ra¬

tional use of resources and an improv¬
ed cost- price structure.

Differences in the

Structure of llemand

On a European average, domestic
markets absorb less than 70 per
cent of national output. Tradition¬

ally, the remainder must be design¬
ed to meet a highly diversified
demand from 20 other Member

countries and the still more hetero¬

geneous requirements from other mar¬
kets throughout the world. By the
same token, in order to cope with
sudden changes in government eco¬
nomic policies, and to meet custom¬
ers' specifications and overcome
technical and administrative trade

obstacles to principal markets, the
European sector is required to pro¬
duce the whole range of engineering
products in a multitude of varieties.

This contrasts with the situation

facing the North American and Japan¬
ese sectors. For the former, the

North American market absorbs 96 per
cent of output. Exports are made
up essentially of American-type goods,
most of which are " unsophistica¬
ted " capital goods destined to satisfy
demands in relatively few countries,
especially within OECD and in Latin
America. In Japan the situation is
similar : 85 per cent of Japanese
production is absorbed by its rapidly
growing domestic market which forms
a broad basis for an export drive to
selected areas. Also, as in North

America, exports are of the same type
as products destined for the home
market and most of this export demand
comes from " geographical neigh¬
bours ".

Other factors such as the level

of economic development, geogra¬
phy, the general economic envir¬
onment and attitudes, military obliga¬
tions, and demography, have a dis¬
tinct influence on the structure of

internal demand for engineering pro¬
ducts. The relative importance of
these and especially their measure
are difficult to determine, but some

interesting incidences taken, for
example, from the effects of geo¬
graphy are worthy of mention : in North
America, the huge demand for air¬
craft as well as that for land trans¬

port equipment, including motor cars;
the large requirements for telecom¬
munication equipment as well as
civil engineering equipment; in Japan,
the large demand for land transport
equipment and ships.

As regards the effects of basic
economic factors on the structure of

demand, it is important to note that
demand for capital goods is relative¬
ly much lower in North America
than in the other zones of OECD.

Thus Europe's requirements in manu¬
facturing and energy-producing equip¬
ment and in agricultural machinery
are almost as great in absolute terms
as those of North America. On

the other hand, North American
demand for consumer durables is

considerably higher, not only in ab¬
solute terms, but also relatively, than
that of Europe. In other words, in
North America, less capital equip¬

ment is required to produce more
end-products and services.

Scale of Alarkcts

Demand for American-type en¬
gineering products now totals about
$ 200,000 million. It is backed up
by a highly developed, basically
consumption-oriented economy; it
confers a characteristic homogeneity
to the North-American sector's mar¬

ket directly, as regards consumer
durables and indirectly as regards
capital goods for other manufac¬
turing industries which, in turn,
have to satisfy a large homogeneous
demand. On this huge, single mar¬
ket fierce competition coupled with
high labour costs have imposed the
necessary adaptation of production
structures, and the resulting speciali¬
sation and sub-contracting have ena¬
bled a streamlining of management
and the optimal use of capital and
expensive manpower.

By comparison, past and present
conditions on markets of the Euro¬

pean engineering industries are much
less propitious for the most eco¬
nomic use of available resources and

skills. In fact, bearing in mind the
heterogeneous requirements they have
to meet, it is hardly justifiable to



speak of a homogeneous market for
European engineering goods (theo¬
retically the size of which would be
about $ 100,000 million annually)
despite the progress made in recent
years in dismantling traditional trade
barriers. The largest domestic market
in OECD Europe has a volume of only
$ 25 billion or one eighth of the North
American market.

But even within these much

smaller markets demand is much more

diversified than in North America,

allowing, especially for capital goods.

only short production runs. These
circumstances certainly do not foster
the introduction of modern manage¬
ment and production methods and
the adaptation of structures to eco¬
nomic and technological develop¬
ments. Other serious obstacles are

doubtlessly: certain traditions and
attitudes which are relics from times

when national domestic and export

markets were more or less protected ;
a sporadic post-war expansion of
capacities without due attention to
rationalisation or developments
abroad; uncertainty as to what will

2. STRUCTURE

1. TRENDS OF INDUSTRIAL PRODUCTION
Volume index* : 1960 100

Engineering
Industries

Total Industrial

Production
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* Adjusted for seasonal variations
Source : General Statistics oi OECD, supplemented by Committee Statistics
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A. CAPITAL GOODS

1 1

EQUIPMENT FOR THE PRODUCTION AND DIST

Electric power machinery and
switchgear

Insulated wire and cable

Stationary I.C. engines

Boiler and boilerhouse plant,
nuclear reactors

Lamps and lighting fixtures, non
resident

Turbines (steam, water, gas)

GENERAL INDUSTRIAL EQUIPMi i\U

Transmissions and other general
industrial equipment

Mechanical handling equipment

Pumps, compressors, exhausters

Taps, cocks, valves

General industrial electric equipment

Containers for manufacture

Industrial furnaces

SPECIAL INDUSTRIAL EQUIPMENT

Machine tools, metalworking

Textile machinery

Food processing and packaging
machinery

Mining and quarrying equipment

Other metalworking equipment and
rolling mills

Woodworking machinery, power tools

Chemical plant, rubber and plastic
equipment

Welding equipment (electric and gas)

Printing, bookbinding machinery

Oil field equipment

Pulp and paper mill machinery

METAL CONSTRUCTION; CENTF iGAT!
Fabricated metal structures

Road and building construction
equipment

Wire cables, grill, fencing

Central heating apparatus

B. DURABLE CONSUMER GO

MOTOR CARS

HOUSEHOLD APPLIANCES

Heating, Cooking and other Thermal
Appliances

Refrigerators

Mechanical and Electro-mechanical

Appliances

Washing Machines

Lamps, Lighting Fixtures, Domestic

Sewing Machines, Needles, Pins

Cutlery

HOUSEHOLD ELECTRONIC APPARATUS

Television Receivers

Phonographs, Tape Recorders

Radio Receivers



OF PRODUCTION AND EXPORTS IN THE MID 1960S

10 11 12 13 14 15

AIRCRAFT

RIBUTION OF ELECTRIC POWER LAND TRANSPORT EQUIPMENT

Lorries and buses

Trailers

Railway freight wagons

Railway coaches, self-propelled or not

Railway locomotives

TELECOMMUNICATION EQUIPMENT

Electronic telecommunication I

equipment RET] J
Telecommunication line equipment I

COMMERCIAL AND OFFICE EQUIPMENT

Office machinery, non-electronic

Refrigerating equipment

Electronic office machinery;
computers

AGRICULTURAL EQUIPMENT

Agricultural machinery

Agricultural tractors

SHIPS

PRECISION INSTRUMENTS; ELECTRIC MEASURING INSTRUMENTS
INDUSTRIAL CONTROL EQUIPMENT

Industrial control instruments, meters
counters

Electric measuring instruments

QUIPMENT BUILDING EQUIPMENT Optical, surveying, nautical
instruments

MEDICAL INSTRUMENTS
MEDICAL ELECTRICAL APPARATUS

lJ___^^

EHH

1 1

8 9 10 11 12 13 14 15 16 17

PHOTOGRAPHIC AND

OPTICAL APPARATUS, WATCHES AND CLOCKS
Binoculars, Cine and Photo Apparatus

Watches and Clocks

Ophthalmic Goods

PRIVATE TRANSPORT MEANS (except motor cars)

*»

?
Motorcycles

"Caravans"

Cycles
V

NORTH

AMERICA

Exports Production

EUROPE

JAPAN |
Scale : 1 unit = 1 billion dollars



3. THE PATTERN OF WORLD TRADE IN
ENGINEERING PRODUCTS IN 1966

OECD
EUROPE

NORTH

AMERICA

JAPAN

EASTERN
EUROPE

OTHER
EUROPE

DESTINATION :

OECD EUROPE

IMPORTING

AREAS

OECD
EUROPE
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AMERICA

% 0 10 20 30 40 50 60 70 80 90 100
* Asia, Africa, Latin America, Oceania.
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EUROPE
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INDUST.
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Engine test bay at

OECD EUROPE NORTH AMERICA JAPAN EASTERN EUROPE OTHER EUROPE

be the future economic dimensions
of Europe.

Structural conditions and deve¬

lopments in Japan again differ from
those in Europe. The Japanese do¬
mestic market is, in absolute terms,

bigger than that of any European
Member country, totalling in 1967
over $ 30,000 million, and also much
more homegeneous. The explosion
of Japanese engineering output is
of recent date, which means that a
large proportion of production facili¬
ties are modern. Finally, the consi¬
derable potential for a further rapid
expansion in demand for engineeering
goods favours, of course, rational
long-term production, management
and labour policies.

The Effects of

Structural Differences

Though the level of technical
know-how is quite similar in the three
zones of OECD, the effects of struc-



FIA T, Mirafiori, Italy.

tural differences of markets and pro¬
duction and related disparities in
management, labour and capital pro¬
ductivity, traditions and attitudes are

considerable as the following compa¬
risons show. Generally speaking, the
more the scale of output of a given
product differs between the zones,
the greater the impact of structural
differences. This would imply that
in the case of custom-built product¬
ion, differences in labour costs are
decisive.

In North America the sector counts

less than half as many establishments
as in Europe, but its employment is
slightly more than half. For the sector

as a whole, European output per man
is less than one-third of that in North

America. Both sectors invest about

the same amount in production faci¬
lities, but in North America deliveries

are almost double those of Europe;
in other words European investment
per unit of output is double that of
North America.

The level of prices in the different
zones is by and large comparable;

in fact, the great differences in wages
and salaries which exist between
North America and the other zones

are compensated by the differences in
output per head; this means that

labour costs per unit of output are
about the same, capital input being
twice as high in Europe. Whilst the
gap in earnings and salaries be¬
tween North America and Europe
tends to diminish appreciably, the
gap in output per head remains
unchanged.

These developments in Europe
contrast with those in Japan. Japan
has invested heavily and achieved a
tremendous increase in output in
the last decade. Expansion was
accompanied and fostered by a steep
rise in output per head and a remark¬
able stability of prices for engineer¬
ing products, though increases in

wages and salaries in Japan have
been greater than in the other two

zones. Japanese output per man,
half as high as the European average
in the mid-1 950's, is now substan¬
tially higher.

Differences in demands on re¬

sources do not arise solely out of
structural disparities. However, these
disparities are at the origin of many
other problems within the sector, in
particular, those of industrial financ¬

ing and of the time lag in translating
scientific and technical knowledge
into economically successful pro¬
ducts. For the European engineering
industries, therefore, they represent
a particularly acute problem which can
be solved only when general economic
conditions permit a thorough re¬
structuring of production, adapting
it to a large-scale economy.

Rotor for a turbine produced by Hitachi Ltd. being assembled at a Japanese power station.



REGIONAL
PLANNING IN
SCANDINAVIAN

COUNTRIES
Creating economic, social and cultural opportunities for the entire population is a
governmental objective which encounters particular difficulties in countries where the
population density over large areas is low. The experts of OECD Industry Committee's
Working Party on Regional Development Policies have recently completed a study on the
Scandinavian countries (').

(i) Studies have already appeared on France, Germany and the United Kingdom.

The Scandinavian countries are faced with

serious problems of regional imbalance which
are being accentuated by rapid technological and social
change. Geographic and climatic conditions create signi¬
ficant differences in the distribution of resources, in

economic activity and in population density. By and large,
the problem regions in Sweden and Norway are in the
North and are characterised by a harsh climate and an
economy based on a single activity. Denmark has special
problems because its territory is fragmented by the sea.

In the remote areas problems of unemployment, depopu¬
lation and inadequate services are being tackled by concen¬
trating governmental action on districts where conditions
seem most favourable to economic growth and, at the

same time, by taking measures to assist the residual popu¬
lation and those wishing to migrate. The policy emphasis
differs from country to country, but increasing importance
is being attached to stimulating development potential in
those areas of the country where conditions favour growth.
OECD Industry Committee's Working Party on Regional
Development Policies concluded, following an examination
of the Scandinavian countries, that the regional problems

are being approached by the governments concerned in a
sophisticated manner, within well balanced regional policy
frameworks, but that continuing efforts will be necessary
to resolve them.

Thus in Norway where 74 per cent of the country is
mountainous or otherwise unsuitable for large-scale agri¬
culture (average farm size is 5 hectares) regional problems,
because they are so widespread, have come to be treated

within the framework of national policy. Heavy govern¬
ment investments have been made for such projects as

rural electrification (all but some 700 Norwegian families
now have electricity) and the building up of land transport
on the rugged western shoreline. In addition the towns are
encouraged to make investments that will increase employ¬
ment and strengthen industrial structure through a wide
variety of measures direct grants, special investment
incentives and state bank loans. For example, communes

having a low tax base are eligible to receive from the
central government up to 70 per cent of the cost of
infrastructure improvements. Such aid has been supple¬
mented by state-owned "cornerstone enterprises" (now
formed only in exceptional circumstances) which produce,
among other things, iron and steel in the north and alumi¬
nium in the west. Finally, general budgetary grants are
available for economically weak communes to maintain
educational and social-service standards.

Between the national government and the level of the
commune the county government has been endowed with
planning functions, each county having a professional staff
of three senior planners. In 15 of the country's 20 counties
"trial growth centres" or areas have been set up.

The Swedish authorities have found as a result both

of practical experience and theoretical studies that
there are only a few places in the less-favoured regions
where industry can establish itself with advantage. In
order to have a large enough labour market, a sufficient
variety of industry and adequate secondary schooling and
other facilities, such centres should, it is now thought,
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Provision of transport is a problem in Norway with its sharply
indented coastline and mountainous terrain. Above a modern high¬

way on the west Coast.

be able to draw upon a region having at least 30,000
inhabitants, and the eventual policy aim is to develop
regions of at least that size. But given the strength of
local government in Sweden (as in the other Scandinavian
countries), such a change cannot be brought about over¬
night. Thus in a transitional stage communes are being
encouraged to form what are called " kommunblocks " of
at least 8,000 inhabitants (14,000 on the average.) Even¬
tual consolidation is required by law, but the communes
have been left free to find a basis for understanding

between themselves rather than having amalgamation

imposed from above. By the end of 1966 amalgamations
affecting 167 communes had taken place.

Regional policy thus has a triple focus : first, encouraging
industry to develop in economically viable centres ; second,
inducing workers to move to these centres from smaller
towns and farms which cannot provide an economic base ;
and finally assisting the residual population in the depopu¬
lated areas. Thus Sweden makes extensive use of sheltered

workshops, school buses, and grants to cover travel and
other expenses for students who must board away from
home.

The measures for inducing worker mobility are varied
and highly developed (See " Manpower Policy and European
Unemployment " OECD Observer, No. 31) as are relocation
aids to industry which include direct grants and the use
of investment reserves (1). Inducements to industry are

closely related to labour market policy : a large part of

the funds available as incentives to industry comes from
the Labour Market Board which gives preference to areas

having unemployment or potential unemployment as the
result of structural change. Such change is accepted by
both employers and trade unions (Sweden has been said
to have a " structural psychosis ") and mergers are numer¬
ous : 220 factories were closed down in 1966 alone as

against 80 in the entire period 1956-1964.
At the level of the county the statistical and research

framework for a régionalisation of national economic plans
is being laid and the county structure being rationalised.
Needs for employment and dwellings are being projected in
the form of "frames" for the future population to be

planned for in various areas.
Another feature of Swedish planning which attracted the

attention of the experts in OECD's Working Party is a
new initiative to undertake physical planning at a national
level. This has been considered necessary despite the low

overall density of the country because the amount of
built-up area per inhabitant is growing rapidly: it is expect¬
ed to double within two decades as a result of increased

commuting, higher demand for summer houses and other
factors. Under the new system, instead of leaving the
countryside to the conflicting demands of industrial sites,
weekend cottages and the preservation of nature, the needs
for each type of land-use are to be grouped and regions
blocked out to satisfy projected requirements.

The regional problems of Denmark differ from those
of the other Scandinavian countries because of the large

number of islands of which it is composed. The climate
is less extreme, but there have been discrepancies in em¬

ployment and income as between regions (the unemploy¬
ment rate in northern Jutland in February 1967, for

example, was 10.1 per cent, as against 1.6 per cent for
the Copenhagen area), and the Danish authorities have
tried to induce industry to locate in the less favoured
districts. A considerable dispersion of industry out of the
Copenhagen area has already taken place, but since many
of the firms that moved out were in low-wage industries

textiles and clothing, for example this migration
has not evened up incomes.

Denmark has long had effective physical town plan¬
ning : an unofficial Finger Plan for the growth of Copen¬
hagen was generally followed and has been completed ;
current discussions concern new directions for development.

Everywhere in Scandinavia regional policies are in the
course of evolution. Thus the designation of specific areas

for development according to fixed criteria is giving way
to a more flexible policy in which aid is given where
the need arises or where future needs are foreseen and

where there is a clear potential for future growth. Increas¬

ingly there is a tendency to co-ordinate physical with
economic planning. Finally, great importance is being
attached to the human and social factors and in particular
to education both as a pole of attraction and as a
force for increasing mobility.

(1) Firms are permitted to set aside a portion of earnings
untaxed, provided the funds are not used for five years or only
used with the approval of the authorities ; permission for use is
granted if the area in which the firm wishes to invest is an
approved one.
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OECD
and

Educationa
Innovation

Previous articles in the OECD OBSERVER have dealt with OECD work on educational

expansion and the efficient use of educational resources. The growth of educational

efforts in a quantitative sense has however led to the need to use the new resources to

do new things - in a word to innovation. This is the reason underlying the setting-up of

a new OECD Centre for Educational Research and Innovation (CERI).

Mr. J.R. Gass, Deputy Director of the OECD Scientific Affairs Directorate, here contri¬

butes an article which discusses the general situation with regard to educational inno¬

vation in the OECD countries. His article is accompanied by others on secondary

education, on higher education and on management techniques in education ; these deal

with some major problems of innovation already being dealt with by the programmes of

the OECD Committee for Scientific and Technical Personnel (CSTP).

This work of the CSTP will be strengthened by the creation of the CERI which will have

a special mandate to :

promote and support the development of research activities where appropriate;

promote and support pilot experiments with a view to introducing and testing inno¬

vations in the educational system ;

promote the development of co-operation between Member countries in the field of
educational research and innovation.



THE "EDUCATIONAL
REVOLUTION'

IN THE

OECD COUNTRIES
by J.R. GASS

Deputy Director, OECD Directorate for Scientific Affairs

Few people would seriously doubt that something like a revolution in education is taking place in the
OECD countries. However great the nostalgia for the former tranquillity of the educational scene,
it is certainly too late to turn back the clock on rapid change. The decisions of the last 10-20 years
to expand education, the strong social attitudes toward school and university in all sectors of the popu¬
lation, the appetite of the economy for more and better-qualified people, the commitment to démocrati¬
sation as a widely accepted social aim all have become built into the advanced societies of North

America and Europe and the full consequences have yet to be seen.

In educational terms this means more children in secondary schools, growing pressure on the univer¬
sities, widespread acceptance of the need to change the curriculum and the structure of education.
The transformation of that very complex and highly sensitive set of institutions loosely called the " edu¬
cational system " has become one of the most complex political and managerial tasks faced by the
OECD countries. What is the nature of the great change that is taking place ?

The nature of the

educational revolution

One far-reaching consequence of this expansion of
numbers is a change in the balance between the educ¬
ational system and society itself. The educational "estab¬
lishment" has become more powerful. It is responsible
for the expenditure of a major part of national budgets.
It consumes the lion's share of the output of the univer¬
sities in terms of qualified manpower. It has become the
principal avenue for social advancement now that the

"education-made" man has replaced the "self-made"
man. It is thus inevitable and desirable that the affairs

of education have become a public issue of considerable

importance. In fact one of the great problems of educ

ation has become how to respond to the great pressures
outside the system, without sacrificing the purposes and
quality of education itself.

There can be little doubt that many of the great quali¬
tative changes in education are being forced by the simple
fact that more and more children are going to school and
university for longer periods. Yet there is one funda¬
mental feature of the situation which tends to protect
educational values. It is now widely recognised that the
vast expansion of education cannot be achieved without

going deeply into the purposes of education, the quality
of instruction, the balance of the curriculum, and the

coherence of the system in terms of its impact on the life
of the child.

In the last analysis the parent and the teacher are

allies in defense of the quality of teaching, because it is
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the individual child rather than " the system " which is
the reality for them. The planners, the administrators and
the researchers all those who have responsibilities for
the development of education but who are not in the
" front line " have recognised that, if every generation
is to send more children to school and university, new
types of schools must be created and the curriculum
changed. More children means different children, with
different backgrounds and abilities, and different purposes

hence the debate on " comprehensive " secondary
education and the " diversification " of higher education,
dealt with elsewhere in this issue.

Nevertheless, it should be recognised that, even if the
child, the classroom and the school are the realities of
the educational process, all three can easily become the
victims of a badly organised or chaotic educational system.
The home, the school, the university and the factory are
all tied together by the simple fact that they must make
sense in terms of the life of the individual child who
has a foot in all of them.

This cannot be achieved under modern conditions of
rapid growth and change unless the system is to some
extent planned; organised vocational and educational
guidance to link the home and the school; the planning
of educational investments so that the growth of second¬
ary education does not founder at the door of the
university; the forecasting of manpower needs and social
demand for education so that the supply of educated
people and employment opportunities are reasonably in
balance.

All rather easily said but fraught with difficulties
in practice. Although the overall planning and devel¬
opment of educational systems now appears to be imper¬
ative, and although educational planning in OECD coun¬
tries has grown at a very fast rate in the last 10 years,
the introduction of modern planning and management
techniques encounters fundamental difficulties. For rea¬
sons which are perhaps readily understood namely the
justified preoccupation of education with the individual as
opposed to the system modern management and orga¬
nisational techniques have been little used in the educ¬
ational field.

The " managerial revolution " which has been the sign
of our times in the spheres of industry, defence and even
in other areas of public administration has only of late
begun to affect the world of education. The article on
innovation in educational management shows that a start
has been made in developing applications of even the most
sophisticated management techniques, such as operational
research and systems analysis, to the problems of gene¬
rating and controlling change in educational systems. But
this work is still in the " back-room " stage and has barely
begun to penetrate the deserts, jungles and village greens
of the world of education.

Indeed, there is an important lesson to learn from the
history of " scientific management " in other fields. Scien¬
tific management, with its concepts of organisation of
work, division of labour, incentives and measurement of
work', ran headlong into the obstacle of motivation. Naive
concepts of motivation have brought many campaigns for
efficiency to grief and in the last ten years or so the
literature of management is replete with attempts to recon¬
cile organisational frameworks with the motivations of the
individual. In education, of all fields, where the basic
" operation " is the teaching of the child an attempt to
" plan " education which neglects motivation is bound to

fail. This is perhaps why so many educational plans lie
in sweet repose in the offices of their authors!

Does this mean that the attempt to view the educational
system as a production system, susceptible to modern
management methods, is a forlorn affair? To talk of the
school as if it were a factory or the educational system
a giant corporation is so simplistic as to render no service
to the cause of educational planning. But it is rightly
held that efficiency in education is just as necessary as
in other walks of life. There is no apparent reason why
education should not seek to achieve its purposes with
an economical use of resources and a continuous end¬
eavour to relate means to ends. This after all is what
efficiency means.

Efficient performance or productivity if that word is
acceptable is nothing more nor less than the economic
use of " inputs " to achieve " outputs ". But herein lies
the difficulty. To measure " outputs " it is necessary to
know what the purposes of education are; and to be able
to measure progress towards them.

We are led to the conclusion that the indispensable
attempt to plan education, to seek the efficient allocation
of resources, or to control and manage its growth must
come to grips with the question " for what? ". Here lies
the essential talking point between planners and educators.
Further, the question cannot be answered without refer¬
ence to the future. For what we do about education
today will have its impact in 20 years or so the direction
of our efforts now must in consequence be partly deter¬
mined by a view of the role that education will play in the
society of tomorrow. A policy for educational innovation
and change can hardly be formulated without reference
to the future pattern towards which changes are supposed
to constitute a step.

Thus, the educational revolution has to be directed
towards the future. It has to be conceived in relation
to goals for the future. It reflects not only the pressures
coming from the past, but the fact that the social function
of education is changing from the transmission of tradition¬
al values to the rising generation, towards equipping them
with the concepts and techniques that will enable them
to deal with the problems of the years ahead.

Some emerging
problems of innovation

The problems outlined above have already given rise
to co-operation between OECD countries in order to
improve understanding of the conditions of effective innov¬
ation. The articles in this issue on secondary education
and on higher education deal with co-operation in the
OECD to solve two of the most crucial problems of educa¬
tional innovation Both are related to a theme that is
becoming a central issue in educational policy, namely
the need for both démocratisation and modernisation if
all social groups are to participate effectively in the
educational process. This is a problem that will be taken
up as one of the main preoccupations of the new Centre
for Educational Research and Innovation.

The problem of démocratisation is closely linked with
the problem of " poverty" groups and areas, that is those
groups which are socially disadvantaged to the extent that
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they are unable to take part in the general expansion of
educational opportunities. Indeed, one of the most dis¬
quieting features of post-war educational expansion has
been the baffling persistence of inequalities of educational
opportunity.

An " Educational Growth Review " by the OECD is
endeavouring to probe the extent of such inequalities, but
on the basis of present evidence it looks as though
motivations deeply rooted in family and cultural attitudes
have inhibited some social groups from developing their
abilities, which from the social point of view remain a
wasted potential. The point has now been reached in
some countries where society wants and is prepared to
pay for special programmes, curricula and institutions
designed to keep such children in the educational
process. One of the great problems of the future will
be whether or not we can devise educational systems
which can translate this will of society to educate even
the backward, the recalcitrant and the inhibited into
successful teaching programmes.

One approach to this problem which is currently attrac¬
ting much educational research, and a significant number
of experimental programmes, is based on the thesis that
the barriers to success are built into the child in the

pre-school years. There is in consequence a growing
emphasis on pre-school exposure to educational influ¬
ences.

Whilst there seems to be a good deal of scientific
evidence in favour of an attack on the problem at the
pre-primary level, it is not at all sure that such efforts can
overcome the cultural and social attitudes which are at the
root of educational backwardness. It is at least worth

reflecting on the fact that social mobility in the past has
been achieved through the occupational structure. If the
self-made man is disappearing because he cannot acquire
the education now indispensable for occupational success,
then is there not a case for re-examining the relationship
of the educational system to the development of careers?

It is becoming widely recognised that in the rapidly
changing technological world we live in, it is necessary
for many people to go through a process of continuing
education after they leave school and university. But
perhaps it will be necessary to go even further to
recognise two clear routes into the system of higher
education, one coming from the school and the other
from people already at work.

Such a system was instituted in some countries for
the generation which lost their opportunity for higher
education because of World War II. Why cannot it become
a normal feature of the educational process? It would
have the important advantage of giving opportunities
to young adults who are highly motivated towards higher
education ; it might attenuate the " rush " to the universities
from the school by providing a valid alternative route ; it
would mean that the student population would be more
representative of society as a whole and it would provide
a bridge between the institutions of higher education and
other parts of society.

For these reasons and others, the problem of the
diversification and development of the structure of higher
education will, as the article on higher education suggests,
become a priority for educational policy in coming years.

Parallel to these efforts to transform the structure of
education so as to give full meaning to the aim of démo¬
cratisation, there is the need to modernise both the
curriculum and teaching methods. The last ten years or

so have seen various endeavours to modify particular
subjects in the secondary and university curricula so as
to bring the content of teaching into line with the state of
knowledge.

These separate approaches for the different disciplines
now raise the problem of the balance of the curricula

as a whole, its relationship to the purposes of education,
and the means for systematically changing it without
placing an impossible strain on both teachers and students.

It is on these aspects of overall balance and organisation
that the emphasis will probably come in the immediate
future. The fundamental question will be how can the
schools be organised so that they can adapt curricula in
a continuing way so as to meet their goals.

If changes on the scale, and of the complexity, of
those mentioned above are to take place without dis¬
organising education, a piecemeal approach to education¬
al innovation will have to give way to a more compre¬
hensive and organised approach. It is neither desirable
nor possible to expose the child, the teacher or the

parent to successive waves of change inspired by conflict¬
ing concepts and unrelated aims. There is a limit to the
amount of change that can be absorbed, and the condi¬
tions determining this limit can be created or changed
to some extent by policy.

For example, if the teacher is considered to be res¬
ponsible for introducing changes, then incentives must
be provided which will encourage him to be an innovator.
This means creating conditions of service and career
prospects which encourage teachers to innovate, and
measures to stimulate the mobility within and into the
teaching profession which is a necessary corollary of
rapid change.

« Educational Change as a Social Process

There is, however, one point above all that will need
to be recognised that is that change in education is a
social process rather than an administrative or technical
process. This will no doubt be readily accepted, but what
it really implies in terms of educational structures and
processes is only beginning to be discussed. Several
points however, with important implications for the way
in which educational innovation is organised, can be
advanced.

First of all, there is much evidence from other fields

of social research that changes which depend on voluntary
decision are facilitated when those involved participate
in the planning and implementation of change. This was
one of the broad implications of research into the problems
of changing food habits during World War II, and it is
probaby a reasonable conclusion to draw from a great
deal of recent work in the field of social psychology.
How could such a principle of participation be introduced
into the process of educational planning and into the
procedures for introducing specific innovations into the

educational system? First of all it would seem to imply
a rather different approach to educational planning than
the somewhat technocratic systems which prevail at the
present time.

Speaking of planning in India, Mr. Nehru is said to
have remarked that the process should involve every
village. In education the question arises how can the
schools, local educational authorities and other groups
be involved in the process? At least it seems obvious
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that a stream of educational edicts from the highest
authority does not in itself constitute an approach to
educational change that is likely to be successful.

A second point of considerable importance arises in
connection with the current interest in educational tech¬

nology. The world of education is bound to accept that,
just as in any other field of activity, the techniques of
education will change and are likely to change at an
increasing rate. However, there is a much-needed parallel
recognition that " technology " cannot be looked upon
as divorced from the social structure into which it is

introduced. For many years there has been growing
recognition that new technologies introduced into industry
need to be looked upon as part of a " socio-technical "
system.

In essence, this means that the introduction of new

machinery introduces changes into a much wider system
of human relationships. Education, of all fields, is one

in which the " machinery " is part of a structure of
human relationships. For example, the introduction of

teaching machines into the school obviously affects the
status and skills of the teacher, and changes his relation¬
ship to the pupil. They create a new " socio-technical "

system, and they will probably fail unless there is full
recognition of the need for change in a system wider than
the machine itself.

The Growth ofEducational Research

All these problems are necessarily calling for a greatly
increased volume of educational research. Education is

indeed becoming the " nuclear " field of the social
sciences. It therefore becomes important to ask where
research fits into the process of change in education.

It is tempting to take over the concepts which have
governed the relationship of research to practical applica¬
tion in the natural sciences where the creation of

new knowledge, its translation into technologies via a
process of applied research and development, followed by

innovations in the economy, has had such overwhelming
effects. Indeed, many discussions about policies towards

educational research are based on the assumption that

such relationships will also prevail as between educational

research and educational practise.

Some scepticism about such an assumption seems

necessary. Historically at any rate the major changes
in education have resulted from the philosophical ideas

of great individuals with the idea immediately impinging
on practical affairs. Today, it is probably also true that

many fundamental new ideas are going straight into
educational practice rather than following the research-

development-application chain of events, which is typical
in the natural sciences. At any rate, there are grounds
for reasonable doubt.

Thus the organisation of national policies for research
and innovation in education will call for new thinking

about the role to be played by the governments, the

universities, and the educational institutions and groups

which are on the receiving end. It is unlikely that suc¬
cessful structures will develop on the classical assumption

that somebody does fundamental research, somebody else
does the applied research and development, and yet some¬

body else applies the results.

If the need for some original thinking about national
structures and policies is necessary, the same applies
at the international level. In the field of the natural

sciences, international relationships in relation to useful
knowledge are dominated by proprietary rights. A big
part of the new knowledge is imprisoned in patents.
For most of educational research, this knowledge will
presumably be a free commodity, the international use
of which will be limited only by transferability and effective
organisation.

Thus, the scope for an international division of labour

in educational research would appear to be very great.
There are many fields where indigenous factors are so
determinant that research must be carried out in all

countries. But presumably the learning mechanisms of
the young American are the same as those of the

young Frenchman! At least it is reasonable to suggest
that a careful differentiation of country-specific needs
and common needs might lead to an approach to inter¬
national co-operation in research which could save scarce

manpower and money.

The Role ofExperimental Innovations

The same question may be asked in relation to experi¬
mental innovations. The problems of educational change
are so complex and so rapidly evolving that occasional
major reforms via the process of legislation are inadequate.
This has led some countries to develop the idea of " rolling
reform ", and most countries now recognise that, in addi¬
tion to the occasional major structural changes, there
needs to be a continual and widespread process of experi¬
mentation, through which new approaches can be worked
out before they are generalised. Pilot schools and ex¬
perimental curricula are now a commonplace.

However, there is probably a limit to the extent to
which any given system can experiment if it is to maintain
its coherence. The question therefore arises whether the
burden of innovation could be shared between countries,

as indeed it is in other fields of science and technology
where much of the progress in one country is the result
of inventions and innovations developed in another.

Here again we are up against a different position in
the social affairs. But, to take a particular example, are
the major endeavours to explore the effectiveness of
pre-school education in the United States so irrelevant

to the attempts to do so which are now springing up in all
countries? Is the child and the way he absorbs know¬
ledge, develops attitudes, and builds up intellectual mech¬
anisms so different from one country to another as we
like to pretend? At all events, since the burden of

innovation is bound to grow very greatly, it will be re¬
warding to examine the possibilities of international co¬
operation in this area too.

The problems outlined above are but few of those

now facing the OECD countries in their attempt to trans¬
form their educational systems. The great efforts of the
last 20 years to expand education have reached a critical

stage in which the bigger resources must be used to

bring about major qualitative changes in structure, curri¬
cula, teaching methods and the organisation of the system.

The growth of resources for education cannot go on
indefinitely, and the " educational revolution " will probably
succeed or fail to the extent that the bigger investments
now available are used as the instruments of change in
the next decade or so. This is a task for every country,
but the problems are so common that international co¬

operation can undoubtedly help to solve them.
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INNOVATION
IN EDUCATIONAL

MANAGEMENT
by Gareth WILLIAMS

Gareth Williams, at present on a two year leave-of-absence from the OECD Directorate for Scientific Affairs,
is a Deputy-Director of the Unit for Economic and Statistical Studies on Higher Education of the
London School of Economics, where he is working on a computable model of the British educational
system. In this article he discusses a number of issues which are examined in the two forthcoming
OECD publications " Efficiency in Educational Resource Utilisation " and " Budgeting, Programming
and Cost Analysis in Education ".

Another

educational revolution

When people speak of the educational revolution of the
Nineteen Fifties and Sixties they are usually referring to
the rapid increases in enrolments at all levels of education
and to the broadening of educational opportunities for the
mass of the people which sometimes accompanies the
enrolment increases. Alternatively, in other cases they
mean the great advances being made in knowledge about
the learning process and the effective application of
technologies from other spheres that this new knowledge
is making possible.

Only among a very small group of specialists is it
perceived that the revolution in educational management

is equally as significant as the other two. Indeed the

successful expansion and successful technological inno¬
vation depend in large part upon the efficiency with which
these changes are managed. Student riots may in part
reflect failure of educational administrators to keep pace
with changing conditions in education, in the same way
that labour unrest often reflects industrial management
failures.

By the same token, however, it is the changes in the
magnitude of the overall tasks that the educational system
sets itself, and the developments in educational technology
that have sparked off almost revolutionary developments in
management right from the level of the individual class¬
room to that of the national or federal administration.

Clearly it is impossible in a short article to give even
a brief impression of all the management problems and
all the new approaches to them at all these levels of

management. This article will therefore, reflecting OECD
interests up to the present, outline some specific examples
of new management techniques at the level of the indivi¬
dual institution and in rather more general terms of an

educational system consisting of a large number of
schools, universities, and related institutions. The educ¬

ational system is often a national system consisting of
all educational institutions within the national boundary

over which the national Education Ministry has some

authority, but it can equally well be the system of a
state, province, Land or region.

The timetable problem
One of the most important tasks of the headmaster or

principal of any educational institution is to ensure that
pupils meet their teachers for lessons and that the
necessary facilities in terms of classrooms and other
equipment are available at the right time. In other words
the timetable problem. The construction of a good time¬
table is becoming increasingly difficult with the expansion
in the size of schools, the tendency for greater flexibility
in the timetable, the greater choice offered to students
and the need, in view of the rapid increase in enrolment,
to make maximum use of existing classroom facilities and
teachers. It would not be too much to suggest that

without rapid and efficient timetabling procedures many
changes that are highly desirable for educational reasons
would be organisationally impossible.

It is in these circumstances that a number of computer

experts have turned their attention to writing computer
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programmes that will provide timetables quickly and
cheaply in a great variety of educational conditions. It is
also the case that " timetables " present many intriguing

puzzles in logic rather like chess problems. Timetable
in this sense means a set of instructions to each pupil
and teacher in the institution about where to be at what

time.

There are various ways in which this problem can be
approached, but somewhere near the ideal is a method
by which at the beginning of each term or semester all
pupils and teachers complete a questionnaire; that for
pupils referring mainly to course options, and that for
teachers being concerned mainly with their teaching capa¬
bilities in various subjects but also seeking information on
periods in which they would not be available to teach.
These represent the two basic data inputs to the pro¬

gramme.

The other data inputs are an inventory of classroom

space with rooms classified by size, and specialised
equipment available and different kinds of time con¬
straints, e.g. no class to start before 8.00 a.m. or end
after 8.00 p.m., no individual to teach more than 20 hours
a week; no student to have more than 20 hours of classes

A modern foreign language laboratory in Japan
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a week; certain sequences that must be prohibited, e.g.
all mathematics packed into one day and none the rest of
the week.

The most comprehensive treatment of the timetable
problem is by J.S. Folkers in a recent book. Folkers
presented some of the results of his work at an OECD

meeting on Efficiency in Resource Utilisation in Education
in 1967. One of the conclusions of that meeting was that

the rapid, economical construction of timetables of uni¬
formly good quality will eventually allow schools to
reschedule more frequently and will increase theefficiency
of school administration.

One weakness of the current approach to timetable

problems in many cases is its narrowness. The problem
is essentially that of finding feasible allocations of existing
pupils, teachers and classrooms and then selecting from
among them. The solution of these problems in
a flexible way so that new timetables can be rapidly
generated or emergencies reacted to (teachers off sick,
etc.) will certainly save considerable staff time and
thus release resources for more important educational
tasks. However, a much greater potential saving of
resources is to be obtained from timetables that can maxi¬
mise the rate of utilisation of classrooms and teachers.

A timetable that increases the average rate of classroom

utilisation from 75 per cent to 80 per cent increases the
capacity of the physical facilities of that school by nearly
7 per cent. If this means 7 per cent fewer student places
have to be created in that educational system, the savings
would be substantial.

There are a number of examples now of dummy time¬
tables being prepared at the stage where new schools
are being planned, in order to organise classroom and
other space so as to obtain high rates of utilisation
without inconveniencing staff or pupils. Despite a number
of spectacular successes, this planning aid has been very
little used and hardly at all in Europe. It is one of the
approaches recommended in the OECD's " Effective Use
of School Building Resources" (1966).

The school bus problem
Another problem facing the school administration is

to see that the pupils get to school. In the past this
was simple. School started at a certain time in the
morning and pupils either got there or they did not.
If it was a compulsory branch of education and the
children did not present themselves at school, the parents
were prosecuted when they were traced. Here again,
the increase in enrolments, the increase in average size
of educational establishment, and the prevailing educa¬

tional philosophy that children from social groups who
normally leave school early should be encouraged to stay
on longer have brought about a major change in the
tasks and techniques of educational managers.

One of these is the problem of organising school buses.
As schools become larger and the area from which pupils
come increases, the more necessary are arrangements

for transporting children to school and the more complex
such arrangements become. In rural areas distance isthe
major problem. In many countries it is considered unde¬
sirable that children should have more than about 1 1/2

hours travelling time per day. This limits the extent to
which round-trip schedules can be used to maximise
rates of bus utilisation,
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In urban areas different problems are created by the
desire to avoid the necessity of children crossing main
traffic roads, by the existence of playing fields and labo¬
ratories at some distance from the main school building,
by the changing educational philosophy about the advan¬
tages and disadvantages of the neighbourhood school,
by the moral and physical dangers to children in some
urban environments of a long journey to and from school,
often in darkness for large parts of the year.

Other transport arrangements that have to be made at
the level of local school systems, if not for the individual
school, are for the delivery of meals and milk in many
countries, and school equipment. A suggestion has been
made by the Local Government Operational Research Unit
(LGORU) in the United Kingdom, that multipurpose school
buses be developed that are also capable of carrying out
these other tasks, since, however efficient the school bus

schedules, they are certain to have heavy peak loads and
be idle for large parts of the day. Technically, school
transport schedules are merely an application in educa¬
tional administration of the transport routing problem
which has had many applications in industrial operational
research.

There are many well known examples of substantial

savings that have been realised by critically analysing the
operation of distribution and raw material delivery net¬
works. The savings in education can be just as sub¬
stantial. However, since they are often in terms of
students' time and attendance at school of children who

would not be there otherwise, the immediately apparent
monetary gains may appear rather less.

In the same way that distribution network analysis
before new producing units aie built has become a part
of industrial location planning by many large enterprises,
and in the same way that timetable analyses before school
construction can lead to considerable economies in

school building, so the analysis of hypothetical school
transportation schedules and the simulation on computer
of students' travel to a number of possible locations of
an individual school or configurations of the whole local
school system can lead to considerable improvements
in the siting of new school facilities.

One such study has been made by the French opera¬
tional research group, SEMA, on behalf of the Délégation à
l'Aménagement du Territoire et à l'Action Régionale and
the Ministère de l'Education Nationale. This study by R.
Lachène prepared a school map for the Department of
L'Eure which, taking into account the constraints specified
in the recent major reform of secondary education, showed
how to make best use of existing facilities in the region
and the configuration of new facilities that would minimise

their total cost. It was reported to the OECD in a paper
entitled " The Application of Operational Research to
Educational Planning ". There are a number of examples
of similar studies in other OECD countries.

Selection procedures
Before students' timetables or transport schedules

are needed, the headmaster or administrative authorities

of many educational institutions have the task of selecting
students for the institution. This again is a problem that
other educational revolutions have made much more

acute. It arises because places in most public educa¬
tional institutions are provided free or at well below the

real cost. This means that the number of persons
applying for places often exceeds the number of places
available. Therefore a form of rationing has to be
enforced. The rationing is usually based on some idea
of past achievement measured by examination, though
it is more helpful to think of the examination as designed
to test the probability of success in the institution in
question.

So far this is purely an educational question one
for the pedagogues and the educational psychologists.
When, however, students are being allocated to several
institutions simultaneously, when it is felt that student
preferences and maybe anticipated economic needs for
different types of qualified manpower have to be taken

into account as well as measured ability of students, it
then becomes a problem of allocation of resources to

meet certain objectives and thus one in which pedagogical
information is only one input on which the final answer
must be based.

There are also a number of more down-to-earth reasons

why student admission procedures, particularly to univer¬

sities, have been centralised in many educational systems
in recent years. The system whereby the application
and its processing is a transaction only between the
student and the individual institution is very inefficient.
Excessive demand at some institutions does not prevent
unfilled places at others. Multiple applications make im¬

possible any assessment of the real demand for university
places and also means that universities have no definite

knowledge of how many students to expect until the first
day of term when students actually register, since, between
accepting a place and registering, a student may have
accepted a place at another university and failed to
notify the first.

Allocation of places on purely pedagogic grounds also

makes it clearly difficult to implement any kind of national

policy for training highly qualified manpower; though to be
fair it should be mentioned that their control of the

purse strings permits the authorities to influence the num¬

ber of new places provided in certain subject areas.

For these reasons groups of universities in many coun¬
tries, sometimes on a national level, sometimes on a local

or regional level, have come together to centralise and
co-ordinate their students' admissions procedures. Usually
the initiative for this has come from the institutions

themselves but it is invariably encouraged by the autho¬
rities who have the ultimate responsibility for finding the
resources the educational system uses.

In Sweden (1) and a few other countries the procedure
has been carried one stage further. Proposals are afoot
to use an electronic computer to allocate students to
higher education institutions with a limited number of
places available, according to the number of places avai¬
lable in each institution, the wishes of the individual

student and the extent to which his previous educational
achievement fits him for the institution of his choice.

On the basis of information provided by each applicant

and certain policies about balance of students at any

particular institution a weighted function is prepared which

will allocate all the students automatically, in so far as
is possible, to the institution of their choice.

An interesting point about the Swedish system is that
five per cent of the places are deliberately not allocated
by the automatic procedures. This means that the mar¬
ginal students are allocated after interviews and other
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more orthodox procedures. It also permits a degree of

flexibility for students who apply late, have been ill or

otherwise have not been done justice by the rather rigid
automatic procedures.

New ways of performing the traditional management

roles in schools and universities are being tried and
educational expansion and change are making new mana¬
gement tasks necessary. School library services are

being overhauled, and there can be automatic cross refe¬

rencing between school or university libraries in a parti¬

cular area. Schools and universities are learning to share
specialised laboratories or big indivisible items of capital
equipment.

Teachers' tasks are being carefully examined and
increased use is being made in many countries of school
secretaries, school meals' supervisors, auxiliary teachers.
The advent of television, educational films and teaching
machines, all of which must be organised in the individual
school and by the whole school system, are all contri¬

buting to the revolution in educational management
techniques in nearly all the advanced countries of the
world.

Models of
educational institutions

One development in recent years which is not merely
the performing of old tasks in a new way but a completely
new conceptual approach to the problems of the mana¬
gement and planning of educational institutions is the
building of detailed models of the institution whereby all
the relevant features of the system and the way they
behave under a variety of different conditions can be
analysed by computer simulation.

Most of the models so far developed refer to univer¬
sities and institutions of higher education. This may in
part be a defensive reaction by such institutions, who
are finding some of their traditional autonomy being
eroded by their increased dependence on public funds.
By improving their own management efficiency they can
more readily answer the awkward questions the public
authorities sometimes ask, in a manner that is best

suited to their own interests.

In general such models first simulate the progress of
students through the institution using an analysis similar
to that described in the article " New Horizons for Educa¬

tional Planning Statistics ", OECD Observer April 1967.
These student transition matrices examine the number of

students who engage in each and every course that the
institution offers. This provides a basis for predicting
student loads on each department on various assumptions

about curriculum requirements etc.

The next step is to estimate the resource implications

of running each course at the level implied by the number

of students who wish to take that course. For example

500 students may want to follow the third year course

in mechanical engineering. This course is likely to have

a certain fixed curriculum, and a certain range of options
from which the students can choose. Most of the

classes to be followed by the students will be provided by

the department itself but some will be supplied by other

departments e.g. mathematics or economics.

However, each class provided will have a certain re

source requirement in terms of teacher time, classroom

or laboratory space, equipment etc. This will be largely
a fixed amount if the class is to be held, certain costs

are incurred regardless of how many students take it
but partly dependent on the number of students

following the class equipment, number of laboratory
assistants etc. If more than a certain number of students

wish to take this class, it must be repeated. Costs there¬
fore increase in discrete steps rather than following a
smooth curve.

Already at this stage a great deal of information is
available which is invaluable for the university policy

makers in terms of likely numbers of students following
each course the university offers and their real resource
implications. Alternative policy assumptions can be made
to examine their implications both for total numbers of
students and their distribution amongst courses and for

real resource requirements.

The next step is to attach a momentary cost to the
resources used for each class. This is fairly easy in the
case of staff who have a salary which can be reduced
to an hourly rate. (This might provide an approach to
the problem of the division of a university's resources

between teaching and research. It must, however, be borne
in mind that preparation for a class is part of the resource
load for that class.) It is not very easy in the case of
buildings and for fixed capital equipment. However
this is a problem which is familiar to cost accountants,
and there are a number of conventional solutions.

The university policy makers, planners and adminis¬
trators can now begin to examine the full implications of
a variety of policy decisions they might make. Such a
model will not tell them what decisions to make, but it

can be invaluable in preventing them from making stupid,
inconsistent or unnecessarily expensive decisions.

One of the most well known of such models is that

of Professor Richard Judy and his colleagues at the
University of Toronto. Judy writes, " Increasingly, modern
universities are using automatic data processing systems
in such applications as payroll accounting, students'
records, maintenance scheduling, etc. Manual methods
are used in a variety of other tasks of planning and record
keeping throughout the university. A characteristic of the
simulation model is that it uses data from many of these
automatic and manual information systems of the univer¬
sity. It brings these diverse data together into a coherent
structure useful for top-level administrative analysis.
Without the model, it is likely that these data from dispa¬
rate records would remain disparate rather than co¬
ordinated. "

" A university that uses a simulation model should have
arrangements for the orderly and systematic inflow of
data from the diverse record keeping and data processing
systems in the organisation. The office responsible for
the model should receive these data and incorporate
them as required into the model. By thus providing for
the receipt of data as a by-product of other information

systems, the maintenance of the model may be made as
painless as possible. The necessity for special reports
and data gathering forays should be minimised. "

" Implicit in these suggestions is the assumption that
there will be a headquarters in the university charged

(1) See the paper by Murray and Swanfeldt in Efficiency in Educa¬
tional Resource Utilisation,
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with the duties of maintaining and improving the model
and of assisting the university decision-makers in its use.
This headquarters should be located at a high adminis¬
trative level in the university and should be staffed with
sufficient analytical talent to ensure that the model is
used to best meet the needs of the university planners

and administrators. "

Programme planning

and budgeting (PPB)
in national and local

educational systems
Educational budgets like most public budgets and

indeed the budgets of most industrial enterprises are
traditionally the way in which accounts are kept and
estimates made of next year's expenditure requirements.
As such their principal purpose is to ensure that actual
expenditure keeps within that budgeted and to provide
safeguards to prevent anyone misappropriating public
funds.

Control of the budget is, however, the principal tool
available to the public authorities for influencing semi-
autonomous sectors such as education or defence with

their multiple objectives and decision centres. However,
very often in the past, budget procedures have made it a
very inadequate tool, with the only option available to the
authorities being to cut or increase total spending. The
whole purpose of the programme budget is to group
together all the expenditures which are devoted to the
achievement of a certain programme objective. Pro¬

gramme objectives themselves can be broad or narrow
and can be aggregated or disaggregated. The selection
of programme objectives appropriate to each level of
decision making and the linking of these together is part
of the art of PPB.

Thus one programme objective might be the "Transport
of pupils to secondary school X ". This forms part of
the national programme objective "Provision of adequate
arrangements for transporting children to secondary
schools " and also part of the larger local objective
" Provision of secondary schooling for children of region
X ". This in turn is part of the national programme
objective to provide suitable school facilities for children
aged 12-18.

At this top level of decision-making the school bus
schedule for school X is irrelevant. What is relevant is

that if 10 per cent is added or deducted from the pro¬
gramme for school transport, this will have certain impli¬
cations for enrolments and other consequences. A similar

change in the budget for secondary education will also
have a number of implications. A properly formulated
programme budget will enable the national policy maker
to weigh up each possibility and thus make his decision
with the fullest possible awareness of the consequences.

A full PPB System is in many ways the extension to
the national educational system of the type of model
described above in connection with individual educational

institutions. The application of PPB to education is only
one example, but in many ways one of the most interesting
and complex, of the application in the public civilian
sector of an important management tool which is already

widely applied in defence and large industrial enterprises.
A recent expert meeting at OECD on educational bud¬
geting concluded that :

Programme planning can have an important role by
helping clarify objectives and by providing a framework
for studies of the consistency between educational policies
and the accomplishment of educational objectives. Re¬
source implication models can be useful tools for such
studies.

The need for co-ordination of long-range planning with

decision-making, budgetary and implementation proce¬
dures does not necessarily imply a need for changing
responsibilities. Educational planning activities should,
however, be oriented towards the provision of information
relevant to budgetary decisions. Budget structures and
procedures on the other hand may need systematic and
continuous revision to be in line with current policy

objectives. This harmonisation of planning and budget¬
ary functions does require careful analysis of goals,
resources and policy instruments and their mutual inter¬
dependence. Developments in this direction would also
facilitate more extensive application of such management
techniques as cost-benefit analysis, cost-effectiveness
analysis, the application of cost models, policy-instrument
analysis, etc.

It is important to adopt a budgetary procedure that
allows for periodic review of total programmes as oppo¬
sed to annual budgeting procedures in which very large
proportions of the expenditure are already committed.

A number of models and formal budget structures

exist for programme budgeting in education at various
levels of administration, and attention should be given to

the application of already existing knowledge and to the
provision of some specialised training for people to be
engaged in this field.

Programme planning involves a number of aspects and
approaches, none of which is entirely new. It might,
however, indicate how certain gradual changes and the
increased use of certain techniques can be of practical
value in educational planning and policy making.

The ro[e of
the educators

Economists and the other " 	 ists " who have invaded

the domain of education in recent years often repeat

the somewhat arrogant slogan that " education is too
important to be left to the educators " thereby giving
themselves the right to make a wide variety of ex cathedra
statements about education " from the economic view¬

point ", "from the sociological viewpoint", "from the
psychological viewpoint ", etc. The innovations described
above and the many more that are in the process of
revolutionising educational management do not trespass
at all on the role of the educationists' professional compe¬

tence. They are tasks which must be undertaken by
any complex organisation trying to meet the type of object¬
ives the educational system has problems of organi¬
sation, problems of resource allocation, problems of
personnel management and so on. If these tasks are
performed efficiently and smoothly, this increases the
amount of time that the educator can devote to his real

task educating our young people so that they can
make the maximum use of all their innate abilities.
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IF

EXPANSION
AND CHANGE

IN SECONDARY

EDUCATION

Secondary education occupies a position of central importance in the context of the present rapid
expansion of education. The problem stems essentially from logistic considerations. In all countries

there has been a large increase in the number of pupils both at the lower and upper secondary levels as
a result of demographic, political, social and economic pressures. The effects of the high post-war
birth rates on secondary school enrolments have been reinforced by the lengthening of the period of
compulsory schooling and a growing demand for increased educational opportunity as well as by more
explicit policies with regard to national manpower requirements.

These factors have played havoc with traditional secondary school structures, with serious conse¬
quences for the organisation of the content and methods of education at this level to take account of

the more numerous and diversified clientele going through the school system and of the new objectives
to which the system should be attuned. A detailed study on these problems has recently been completed
by OECD and will be published shortly. The article below, written by Denis Kallen of the OECD
Directorate for Scientific Affairs, takes up some of the main issues that arise from this study.

Expansion - Secondary
education for all

In the post-war period the development of secondary

education has been the most important educational
concern in the industrialised countries of the world.

Urgent needs for qualified manpower, first in a period of
reconstruction and, later, of rapid expansion, had to a
great extent to be met by the output of secondary educa¬
tion systems. This has proceeded hand in hand with the
growing pace of social demand for education, and in an

increasing number of countries participation in secondary
education is rapidly becoming generalised; the prospects
are that mass enrolment in education until the age of
17/18 will soon be a reality in most OECD Member
countries.

By its sheer size, the expansion in secondary education
enrolments has created the most acute educational prob¬
lem confronting nearly all countries in the past few
decades. In the ten-year period from 1955 to 1965 the
number of pupils in the OECD area as a whole increased

by almost 17 million, of which 7.5 million in the European

Member countries and 9.5 million in the three non-Euro¬

pean countries. This corresponds to a 40 per cent
enrolment increase. In primary education, over the same
period, approximately 7 million more pupils crowded into
the schools, or approximately 10 per cent; in higher, over
4 million or nearly 100 per cent.

The graph shows the growth indices from 1955 to 1965
for both secondary and higher education enrolments.
The index for secondary ranges from a high of 200 or more
for five of the six Mediterranean countries and Canada

to 130 or lower for Austria, Germany (both with nearly
stable enrolments), Denmark and Japan. It is interesting
to note that higher education enrolments have grown more
rapidly (and often much more) than secondary enrolments
in all Member countries except for three Mediterranean
countries : Italy, Portugal and Spain.

This difference in growth rate between secondary and
higher education in nearly all countries is closely linked
to a development which has already been alluded to and
which is much more significant than the expansion in
numbers as such : the transformation of secondary educa¬
tion from a selective system catering for a minority into
one of education for all. By now most Member countries

have achieved full enrolment of their school population
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up to the age of 13/14 years, though some of the Medi¬
terranean countries present striking exceptions, as illus¬
trated by the following examples: in Portugal, by 1975
nearly full enrolment of the 11 and 12 year age-group
will have been attained; however, of the 13 year-olds 30
per cent and of the 14 year-olds 45 per cent will at that
time still not be in school. Spain, which enrolled 68.3
per cent of its 11-13 year-olds in 1960, hopes to enrol the
totality of them by 1975, and to increase the percentage
of the 14-17 year-olds enrolled from 15.1 to 47.9. In
Turkey the enrolment percentage of the 13-15 year-olds,
which was approximately 20.1 per cent in 1967, is not
expected to increase beyond 21 per cent by 1975.

For the age-group 15-18/19, only the three non-
European Member countries, the United States, Canada
and Japan, have so far achieved anything near mass
participation (over 80 per cent enrolled). By 1980, how¬
ever, and on the basis of current trends and plans, nearly
all North-West European countries and Yugoslavia will
have reached similar levels and will have at least 3 out
of 4 youngsters between 15 and 18 in full-time schooling.
In the other Member countries, i.e. most of the Medi¬
terranean countries, Austria, Germany and Switzerland,
at least 50 per cent of the age-group 15-19 will be
enrolled.

In spite of these variations, secondary education enrol¬
ment in the OECD area as a whole will become general

within the next 10-15 years leading to a situation of
" mass education " in the sense that it will apply to

nearly all young people up to the age 17/18. This is
in marked contrast to the situation in the early 1950's

when in nearly all OECD countries, with a very few
exceptions, the enrolment ratio for the 15-18 year-olds
was below 20 per cent. These figures provide a striking
measure of the distance covered by the process of the

démocratisation of secondary education.

Further prospects

The extraordinary expansion in the number of pupils
which we have seen above, both actual and projected,
cannot continue indefinitely at the same rate. On the
basis of past experience and of demographic trends,
global forecasts for the OECD area as a whole can be
ventured with a high probability rate.

In 1955 in the European OECD area over 60 per cent
of the total population between 5 and 19 years of age
was in primary and secondary schools. In Japan this
percentage was 71 and in the two North American Member
countries over 80. By 1965 the percentage for Europe
had increased to approximately 64, for Japan to nearly 75,
whereas for North America it remained at practically the
same level.

Whereas in North America the strong growth of the

age-groups 10-19 was mainly responsible for the expansion
in secondary school enrolments, in Japan a large part
and in Europe the major part of the enrolment expansion
was the result of increased participation in secondary
education (1). If this past tendency continues into the next

15 years, it can be expected that in Japan secondary enrol¬
ments will become stabilised, or even decrease (provided
that the recent decrease in birth rates continues and that
enrolment ratios will not exceed their past increase rate.)
In North America, demographic expansion will be the main
cause of a strong increase in high school enrolments with
increase in enrolment rates playing a minor role.

In Europe, it is almost exclusively an increase in enrol¬
ment ratios which will cause the numbers of secondary
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school pupils to grow by at least 25 per cent; but here,
also, as is already the case in North America and Japan,
the demographic evolution will gradually become the
principal determinant of secondary school enrolments. No

one can forecast the evolution of fertility rates twenty
or thirty years from now; but if the decline or the levelling
off which has been observed in the recent past continues,
secondary school enrolments in the OECD area as a
whole may well, after 1980, become stabilised.

Problems of efficiency

With numbers enrolled increasing so rapidly, the prob¬
lem of the adequacy of secondary education in meeting
its objectives has obtained a new dimension. Inefficiency
of secondary programmes in preparing pupils for higher
education or for middle-level technical or commercial jobs,
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which in the past concerned a few thousands of youngsters
only, has now immeasurable consequences for the econo¬
my, for the use of resources, as well as for the happiness
and welfare of the individuals going through the system.

Unfortunately, appropriate criteria for measuring the
" external efficiency " of secondary school programmes,
defined in terms of their adequacy in meeting their object¬
ives as educational or training processes, hardly exist;
this is lacking even in the case of professional training
programmes where such criteria could, one would have
thought, be most easily established.

Somewhat more is known about the " internal efficiency "

of secondary education systems, i.e. the use which the
system makes of the resources at its disposal to reach
its objectives. Judged from the percentage of first
entrants which obtains the final certificate, the producti¬

vity of such programmes as the French lycée, the German
gymnasium, the Dutch VHMO type schools, is certainly not
very high. It must be added, however, that not all pupils
who leave school before obtaining the leaving certificate
are " drop-outs " in the strict sense: figures show that
during the first years of general secondary programmes
most pupils who leave this particular type of school
transfer to another programme.

This in itself need not be a bad thing provided that it
does not involve too many pupils and that the re-orientation
is an adequately guided and motivated process. In most
cases these conditions are not met: in some programmes

up to 50 per cent of the pupils transfer to other pro¬
grammes in the first 3-4 years and this re-orientation
is usually a one-way process, i.e. from the more " respect¬
able " pre-academic to the non-academic, vocational or
technical programmes. Higher repeater rates and a
consequent over-ageing of a large number of pupils
provide additional indications of the low efficiency of

secondary education systems.

These repeater, failure and drop-out percentages have
not been significantly affected by the expansion in num¬

bers. Therefore no argument against the enlargement of
educational opportunities can be constructed on this basis.
But it is nonetheless startling to see that the absolute
numbers of pupils who repeat grades, fail to obtain
leaving certificates and leave school without any formal
qualification, increase in proportion to the total, and
enormous, increase of school populations. If anything,
this persistence of failure rates proves the inadequacy of
educational systems to provide their clientele with the
kind of service that corresponds to their needs and
abilities. It should serve as a constant reminder of the

persisting malaise in educational structures and practices
which leads to the loss of years of pupils' lives and satis¬
faction and to wasteful use of badly needed resources.

Equality of educational
opportunity

Great hopes for more equal educational opportunities
had been set upon the expansion of numbers of children
in secondary schools. It would be untrue to say that
these expectations have led to total disappointment.
Nevertheless, the improvement of equality that has been
achieved is by no means in proportion to the expansion
in numbers. Whether one looks at the regional diffe¬
rences within countries or at the social origin of pupils in
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index

165

495

IRELAND

General

Technical

1955

181.919

42 318

index

100

100

1965

342.202

81.522

index

188

193

ITALY

General

Technical

1955/56
188.922

281.312

index

100

100

1964/65
265.916

676.671

index

141

241

NETHERLANDS
General

Technical

1955

316.880

400.881

index

100

100

1964

517.234

576.457

index

163

144

NORWAY

General

Technical

1955/56
49.102

51.544

index

100

100

1965/66
106.918

72.816

index

218

141

PORTUGAL

General

Technical

1955/56
68.873

49.439

index

100

100

1964/65
1 35.000

147.500

index

196

298

SPAIN

General

Technical

1955/56
337.716

139.916

index

100

100

1964/65
828.975

234.465

index

245

168

SWEDEN
General

Technical

1955/56
181.478

19.377

index

100

100

1964/65
201.816

71.362

index

111

368

TURKEY

General

Technical

1955/56
1.762.629

87.366

index

100

100

1964/65
2.366.624

88.501

index

134

101

UNITED KINGDOM I"
General

Technical

1955/56
166.600

72.700

index

100

100

1965/66
547.800

162.900

index

329

224

YUGOSLAVIA

(without Upper Primary)
General

Technical

1955-56

88.311

152.909

index

100

100

1965/66
(2

184.400

400.400

index

)

209

262

(1) England and Wales (2) Forecasts
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secondary education, the disparities between the urban
and the rural areas and between the upper and the lower
social classes have been somewhat narrowed, but even
in countries like the United States and Sweden marked

inequalities according to regional and social factors (the
two often overlap) continue to exist.

However, the protagonists of equality of educational
opportunity have at least succeeded in establishing one
important point: the naive expectation that expansion in
enrolments would automatically entail the "démocrati¬
sation " of education has given way to the conviction that
the roots of inequality lie very deep in the social, cultural
and educational environment. Consequently, any effective
démocratisation policy implies not merely the formal
extension of access to schooling, but the "démocratisa¬
tion " of school programmes themselves and the adapt¬
ation of structures, content and methods by which access
to education can be made meaningful to educational

performance. It implies also effective measures to compen¬
sate for socio-economic and cultural disadvantages.

Changing structures
The need for, and process of, adapting the system

to mass participation is the great challenge facing contem¬
porary secondary education. As indicated above, the
first objective must be to give reality to the concept of
equality of educational opportunity, a task all the more
difficult because of the differences in the initial conditions
of the pupils which come from primary education. What
at the entrance to elementary schooling was a socio-
cultural bias has by now also become a great educational
bias, much of which cannot be undone.

Moreover, secondary education has to serve a second

major objective: it must prepare pupils for higher educa¬
tion and train middle-level manpower for technical and

i- __3_t

27



commercial jobs. The first objective implies a common
educational experience and postponement of differentia¬
tion and specialisation; the second calls for specific
programmes. The essence of most reforms of secondary
education over the past two decades has been to re

structure the systems in order to meet both objectives.
This process has affected in the first place the education
for the children up to 14-15 years, but it is progressively
also becoming the determining factor in the re-shaping
of upper secondary education.

ROUGH SUCCESS RATES IN SECONDARY EDUCATION IN SELECTED
OECD COUNTRIES

	

COUNTRIES
Type of school and duration

of programme

First entrants*
Successful

leavers

Successful

leavers as

a % of
entrantsYear Number Number Year

BELGIUM Upper secondary (general)
3 years

1953-54

1958-59

1961-62

15,993*

18,712*

27,201 *

9,813

13,381

20,834

1955-56

1960-61

1963-64

61.6

71.5

76.6

FRANCE Upper secondary (general)
3 years

1959-60

1960-61

1963-64

120,339* 62,914
1 30,540* I 70,644
194,261* 100,758

1961-62 '
1962-63

1965-66

52.3

54.1

51.9

GERMANY

Realschule

6 years

1950

1953

1956

1959

54,438 64,076
79,894* 71,696
70,129* 54,703
80,493* 68,297

1956

1959

1962

1965

117.7

89.7

78.0

84.8

Gymnasium
9 years

1950

1953

1956

1959

127,212*

140,229*

98,918*

126,310*

46,615

58,028

56,773

65,080

1958

1961

1964

1967

36.6

41.4

57.4

51.5

:
"Scuola media"

3 years

1951-52

1959-60

1962-63

363,740*

581,244*

671,886*

211,513
396,021

440,451

1953-54

1961-62

1964-65

58.1

68.1

65.6

ITALY
Liceo classico and scientifico

5 years

1951-52 39,771* 25,670 1955-56
1955-56 46,920* 32,017 1959-60
1956-57 46,173* 31,948 1960-61

64.5

68.4

69.2

Technical Institutes

5 years

1951-52

1955-56

1960-61

36,329*

64,268*

89,563*

25,908 1955-56
44,369 1959-60

61,349 | 1964-65

71.3

69.0

68.5

JAPAN

Senior High School
3 years

1950-51

1954-55

1655-56

1960-61

722,441 *

836,213*

891,395*

1,066,557*

680,191 J 1952-53
776,753 1956-57

854,377 1957-58
1,016,181 1962-63

94.2

92.9

95.8

95.3

Junior High School
3 years

1955-66

1959-60

1960-61

2,011,615* 1,974,872
2,519,003* : 2,491 ,231
2,451,367* 2,426,802

1957-58

1961-62

1962-63

98.2

98.9

99.0

MULO

3-4 years

1950

1955

1961

41,602

57,485

79,747

20,003

24,997

42,590

1953

1958

1964

48.1

43.5

53.4

NETHERLANDS

VHMO

5-6 years

1950

1955

1959

1 5,880

25,188

37,903

9,938

13,862

21,233

1955

1960

1964

62.6

55.0

56.0

Gymnasia
4 years

1952-53

1957-58

1960-61

24,780*

23,904

27,570

12,902

14,635

14,842

1955-56

1960-61

1963-64

52.1

61.2

53.8

YUGOSLAVIA

Technical School

4 years

1952-53

1957-58

1960-61

6,565*

25,574*

41,477*

5,037 1955-56

17,215 I 1960-61

24,589 I 1963-64

76.7

67.3

59.3

first year enrolments
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At the level of junior secondary education the main
target is now to provide to all children of this age-group
a good level of general education and to give them, as
much as possible, equal starting conditions for further
secondary programmes. Two main alternative types of
structure have been developed at this level :

a multiplicity of parallel school types with not too
divergent curricula, within which transfer has been made
as easy as possible : Germany, Austria, the Netherlands ;

comprehensive schools for all children, sometimes, as
in Yugoslavia, with a common curriculum for all, (1) some¬
times, as in Italy, with a largely common curriculum, but
with differentiation in a small number of optional hours,
sometimes, as in Sweden, with a gradual differentiation
in the upper grades.

Within each of these two main types a number of
variations exist, corresponding to individual country condi¬
tions and objectives. It is as yet too early to assess
the merits of these alternative solutions, as many of them
(e.g. in France, Austria, the Netherlands, Italy) are of
very recent origin. But experience has already shown
that the transition from selective and parallel to more
comprehensive secondary education gives rise to two
great problems:

It appears very difficult to devise a system of effective
differentiation and orientation of pupils which reconciles
the vital objectives and interests of junior secondary
education. In many countries, the attempts are thwarted
by the heritage of the past system, the weight of tradition
the prestige carried by classical and humanistic studies
and the low esteem in which vocational and technical
programmes are held. France has modified the structure
of its new system of junior secondary education because
a real orientation of pupils was made ineffective by such
factors. Sweden is facing a massive option of pupils in
comprehensive schools for the sections that lead to the
gymnasium, and Italy is gravely concerned about the
decreasing interest of graduates of the " scuola media "
(middle school) for professional training programmes.

The Achilles heel of junior secondary education at
present is its poor relevance for those pupils who leave
school at the end of the compulsory school-leaving age
and/or take up a job immediately after junior secondary
education. This complex problem has its roots in two
factors:

An " external " one, which is to a large extent inherent
m the inevitable lag between the present needs of a
developing society and a new educational system which is
geared to the needs of this society at a more advanced
stage of its development. At present, the economy in
several OECD countries, particularly in the Mediterranean
area, still needs professionally trained youngsters whom
its reformed educational system no lonaer produces or
who, if they are still provided, are no longer necessarily
vocationally inclined as they derive from pupils whose
aspirations have been directed (rightly or wrongly) to¬
wards academic studies. Junior secondary programmes,
in their "new look", have perhaps been modelled too
much on the general, pre-academic schools and give in
their curricula and general outlook, too little attention to
technical and empirical approaches.

(1) In major parts of Canada, in Japan and the US the common
curriculum for all children at the junior high school level has been
an established practice for a longer time.

An " internal " one, which is a direct result of the

extension of compulsory education and of the consequent
enrolment in school until the age of 14, or even 16, of
those children who by their intellectual abilities, interests
and often connected with this their social and

cultural background cannot fully profit from the prolonged
general education. It is especially this group which is
forced to repeat grades and has therefore to leave school
at a level which guarantees no sufficient preparation for
any further training. In a scientifically and technologically
advanced society these are the jobless and, admittedly,
the unemployable, who ultimately constitute a large group
of underprivileged with all the social and political conse¬
quences which follow.

At the upper secondary level change in most OECD
countries has been much slower. This is to a large extent
due to the fact that the key problem of mass participation
has not yet arisen at this level. As indicated above,
however, this is bound to come about in the next 10-20
years and then upper secondary education will go through
a similar period of turbulence, uncertainty and trial and
error as junior secondary education is going through
now.

But already at this level strong pressures have led to
great changes. The former rigid separation of program¬
mes, implying that each had its specific objectives (pre¬
paring for higher education, or for a specific technical
qualification), is gradually giving way to a more flexible
structure: graduates of technical and commercial schools
have in many countries gained access to higher education;
technical and commercial options have, in some countries,
been introduced in the general, pre-academic program¬
mes; new options, such as social and economic studies,
have been added to the traditional twin complex of
science-humanities. Above all, transfers between the
various general, technical and teacher training programmes
have been facilitated and the choice of any one of them is
no longer an irrevocable decision.

It seems inevitable that in the near future this problem
of integration between the various upper secondary
programmes will again be raised, but in a much more
compelling way. The distinctions between pre-academic
and non-pre-academic programmes, between general and
technical programmes, are bound to be challenged further.
Not that fully comprehensive education up to 17 or 18
years of age is anywhere envisaged, but the problem which
a strongly increased participation of pupils in upper second¬
ary education is going to raise in terms of a full re¬

structuring of programmes, curricula and teaching methods
is already being discussed.

The past ten to fifteen years have in many countries
been a period of continuous change, under heavy pressure
from increases in numbers much stronger than expected,
but also under the pressure of rapidly changing needs
of developing societies. In some Member countries this

period of change has only just started, in others, parti¬
cularly in the Mediterranean area, it is only about to
start. Research and evaluation have as yet played little
part in working out new structures and curricula for

secondary education. Which of the alternatives compre¬
hensive, a parallel system with large transfer facilities, or
a combination of both will prove to be the most viable

solution in the specific circumstances of each individual

country still remains to be seen.

Whatever system may be adopted, no real reform in

secondary education can be meaningful unless much
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more concentrated effort is directed towards the needed so far been most resistant to change. It wi I be the, ftrture
changes in the core of the system, the content and role of research and development work to Provide he
methods of teaching. It is these areas that in the last scientific basis and necessary experimentation on which
analysis determine the kind of education given and the innovation can be introduced mto secondary educat.on as
objectives it serves, and they are the areas which have a rational and integrated process.

CHANGE

AND INNOVATION
IN HIGHER

EDUCATION

Sir Eric Ashby (1 ) said recently that in the development of universities there are, as in biological evolu¬
tion periods of mutation and hybridisation when suddenly, after a long stagnation, new forms and spe¬
cies appear. All the available signs indicate that we may well be on the threshold of such a period.
This is not only because the words " university crisis " or " crisis in higher education " appear regularly
in our dailies and specialised journals and not only because student unrest and other university problems
provide headlines for papers all over Europe and America. To a certain extent this has always
been the case; there has always been talk about the urgency of reforms in higher education or about
cracks appearing in existing structures. What seems new today and indicates a decisive turning point
in university development are two phenomena.
First the amount of public discussion about the state of universities is without precedent. There is
considerably greater public awareness of the problems of higher education than ever before and
this by itself is an important social fact with profound consequences. In the past only a few specialists
and those directly concerned spoke of a crisis in universities ; today it is a matter of widespread comment
which in itself contributes to any crisis (2).

Secondly the past 15 years or so represent a period during which general awareness of a crisis in higher
education has led to more or less profound institutional changes overall reforms, creation of new uni¬
versities the number of which cannot be compared with any previous period back to the middle of
the 19th century. In fact, it seems that in this respect the present years have a certain similarity to the
first half of the 19th century which also brought about an unusual number of radical departures from the
traditional university pattern of the main Western countries : creation of the University of Berlin, imple¬
mentation of Humboldt's ideas in Germany and the Napoleonic reforms in France, creation of London
University and, a few decades later, of the civic universities in England, the establishment of Land
Grant Colleges in the US in the Sixties and so on.

Solutions worked out in those years have dominated the world university scene as it has existed for
well over a century, and it is only during the past one or two decades that we are witnessing again what
might possibly become a great new period of mutation for higher education both in Europe and North
America. The last one coincided more or less with the beginning of the Industrial Revolution, the second

(1) Eric Ashby, Queens Lecturer, University of Bochum, 22nd May, 1967.
(2) This situation is similar to that of economic development : politically and sociologically, problems of economic under¬
development become real only when there is general awareness of underdevelopment.
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is contemporary with no less radical changes in society as a whole, however they may be termed :
beginning of post- industrial or affluent society, technological civilisation, technostructure, explosion of
know/edge, etc.

This article has been contributed by Ladis/av Cerych, Consultant in the OECD Scientific Affairs Directorate.

D
|. etween 1961 and 1968, twenty-four new univer-

sities have come into existence in the United

Kingdom where the number of university institutions has
thus been nearly doubled within 7 years (nine of them
are completely new foundations). Germany has, in the
past three years, launched two new and innovating univer¬
sities; four others are planned for the immediate future,

in addition to five university-level institutions specialised
in one or a small number of fields which started to operate
between 1950 and the early Sixties.

In 1954 France, besides creating a number of new
universities corresponding to the traditional patterns, has
proceeded to far-reaching overall reforms of the four
major faculties; law, medicine, humanities and science,

and launched in 1966 a completely new type of institution
of post-secondary education, the university Institute of
Technology (IUT).

Sweden and Yugoslavia undertook in the late Fifties
a series of reforms which profoundly modify some of the
major aspects of their higher education systems. Canada
is experimenting both with new types of universities and
with several forms of non-university level higher education.
Austria and Switzerland recently passed laws modifying
the whole degree structure in universities and the financing
of universities.

New and radically innovating colleges as well as orga¬
nisational or structural reforms of whole systems of higher
education in the United States are numerous. And even

in countries where so far no or only a few important
changes have materialised, major innovations are at least
in an advanced stage of discussion. This, for example, is
the case of a new law before the Italian Parliament

It can be argued that several of the changes in the
higher education systems of OECD Member countries
mentioned are not as profound as might appear at first
sight, that they do not represent real mutations of the
traditional patterns. However, only a very systematic
and detailed study of each of these events will show

the exact innovative content of these changes. In any
case, it must at least be admitted that the whole process
can be considered as one of generalised and intensive
search for new solutions corresponding at the same time
to dissatisfaction with the present situation and to a set
of needs and pressures emanating both from inside and
outside the higher education systems.

These pressures and needs have often been analysed
and every author dealing with the problem will have his own
list according to which he will establish his order of

priorities. Some of them, however, are recognised by

GROWTH OF STUDENT ENROLMENTS IN HIGHER EDUCATION

(1958 /59 = 100)

50/51 55/56 58/59 59/60 60/61 61/62 62/63 63/64 64/65 65/66 66/67

GERMANY 1 58 68 100 100 108 115 122 128 130 133
...

2 100 101 112 121 129 135 140 142
*

ITALY 1 100 91 100 106 115 123 134 143 155
...

2 99 90 100 107 115 124 134 144 155
. t

GREECE 1 80 100 109 114 125 142 176 219

2
...

84 100 110 114 123 142 174 214

BELGIUM 1 71 87 100 103 109 116 125 136 150 173 190

2 82 100 104 111 120 135 146 161
. . . . . .

UNITED STATES 2 70 82 100 104 110 119 129 139 153 170 182

SWEDEN 1 58 78 100 110 124 135 149 175 215 246 287

2 50 83 100 109 121 134 150 176 208 236 250

FRANCE 1 74* 81 100 105 108 122 141 160 179 207

2
...

81 100 105 112 127 143
	

165 184
... ...

" 1951/52

J_ University or university level higher education
2| All higher education

Sources : From a statistical survey to be published by OECD in 1969; all data are based on original national sources.
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everybody. In the first place, there is the pressure of
numbers. The figures are well known and a brief look
at table 1 will suffice to illustrate the dimensions of this

pressure, the two major factors of which are well known:
rapidly increasing needs for highly qualified manpower
trained by universities and other institutions of post-
secondary education, and even more rapidly increasing
social demand for higher education which, in its turn,
results from a number of causes such as the increased

well-being of the society or the rise in the status and
prestige attached to a university degree, as well as the two
most immediate factors, namely demographic evolution
and the increases in the number of secondary school

graduates.

The consequence of the pressure of numbers is felt
in all fields: overcrowded lecture halls, lack of facilities

of all kinds and more and more difficult problems of

financing, insufficient teacher-student ratios, deperson-
alisation of the whole learning process and, probably by
far the most important, a progressive change of the entire
nature of the student society, of its aspirations, attitudes,
and behaviour. Only few countries can so far lay claim
to real mass higher education, but there is more than a
quantitative difference betwen the situations when less
than three per cent of the age group was enrolled in
universities and the present one with more than ten per
cent of enrolments, as in several European countries, or

even more than thirty as in the United States.

Connected with the pressure of numbers is the issue
of greater equality of opportunity in access to higher
education between sexes, different social classes and

regions. The recent expansion of enrolments has had in
most countries only a limited effect in this respect, espe¬
cially when social origins of students are considered.
But it is precisely this lack of balance in the social compo¬
sition of the student body which creates a major political,
and perhaps also economic, pressure to which the higher
education systems must provide an answer if they are to
become what society and the economy require them
to be.

Scientific and technological progress generates another
universally recognised pressure on higher education. It
is not only of a quantitative character in the sense that more
people with more knowledge and skill are needed, but
it has also an impact on the type and content of knowledge
and skills which are required. New disciplines must be
introduced; boundaries between the old ones become

artificial; the rapid obsolescence of existing technologies
has to be taken into account; the capacity to learn has
more importance than a simple accumulation of know¬
ledge. Simultaneously, the role of universities in fund¬
amental and applied research must be strengthened and
in most cases probably also more closely integrated with
overall national science policies.

The three pressures mentioned so far are of an external
nature in the sense that they originated from outside the

higher education systems. Pressures from within are not
less severe. The organisational structure, the decision¬
making processes, the administration, and many other
internal aspects often continue to operate as if none of
the external pressures existed. This cannot but streng¬
then the dysfunctional nature of the system and its
resistance to indispensable innovations. The latter to
use another example from the world of biology are
rejected as if genetically incompatible, and thus many of

the reforms even if basically sound and corresponding to
the needs of modern social and economic development

get contaminated and their effects reduced to a minimum.
Here also lies the great danger that the new process
of mutation will not be carried through in time, that it will
get strangled before it matures and will be considered
by future historians as abortive.

Activities within OECD

To help to avoid this danger and to contribute to the

generalisation of the innovation process in higher educ¬
ation constitutes the main objective of several activities
undertaken or envisaged within OECD. The first require¬
ment is without any doubt a better knowledge of the
development of higher education in Member countries,
of its quantitative and qualitative aspects, of existing
relationships between higher education, society and
economy, between university development and science
policy.

Several studies have already been terminated or
launched, others will follow, under the auspices of both
the OECD Science Policy and the Scientific and Technical
Personnel Committees. Against this general background
the innovation process as such must now be investigated
more carefully. This will be the major long-term task of
the newly created OECD Centre for Educational Research
and Innovation, but several concrete steps have already

been taken during the past two years.

In particular, several case-studies were initiated in
order to analyse in depth some of the recently created
new universities or promulgated reforms of higher educ¬
ation, the two being considered in the terminology
of the present article as specific manifestations of the
present mutation process. Questions which these case-
studies try to answer are precisely those implied above:
to what pressures exactly did creation of the new institu¬
tions, or launching of the reforms, correspond; who were
the initiators and what resistances had been or could

not be overcome; has the new institution " contamin¬
ated " the traditional ones or has the contrary taken place ?

In each case there has been an investigation of the
extent to which the new institutions or reforms are really

innovative with respect to a series of specific problems
which higher education systems are facing: problems of
organisational structures, of teaching staff recruitment,
of démocratisation, of relation to the outside world, of

the interdisciplinary approach in teaching and research,
etc. A synthesis of the case studies should provide first
indications of overall trends if any concerning
general conditions and appropriate mechanisms of an
effective innovation process in higher education. But
these indications must be further tested both by additional

theoretical investigations and by controlled practical pilot
experiments. It is hoped that the new Centre will render
in this respect services from which all Member countries
will be able to benefit.

Change will come from the capacity to change. The
great task ahead is to explore how this capacity can be
induced and/or strengthened, how as in a successful
heart transplant operation the natural tendency of a
system to reject a foreign body, in this case an educational
innovation, can be checked, and thus the necessary muta¬

tion process hastened.
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o
^ ^% ome three years ago a series of
\mf special studies was begun by
OECD's European Nuclear Energy
Agency (ENEA) to examine the pos¬
sible long-term role of nuclear energy
in Western Europe. These studies
included assessments of available

supplies of uranium and thorium

the two basic fuels for nuclear power
in various price ranges, and a first

report was published in 1965 (1).

At the time of publication it was
foreseen that the report would need

to be up-dated at regular intervals,
and a new version, prepared jointly
by ENEA and the International Atomic

Energy Agency (IAEA) was recently
issued (2). The participation of the
IAEA in this work has made it possible
to cover uranium resources not only
in OECD countries but also in other

areas throughout the world, though
information from certain Eastern

countries believed to contain import¬
ant uranium reserves still remains

unavailable.

Of the known low-grade uranium
resources, only the Monazite sand
deposits in India, the phosphate de¬
posits in the United States, the shale
deposits in the United States and

Sweden, and the gold conglomerate
ores in South Africa have been studied

in any detail.

Large areas in Australia, Canada,
the United States, France, Portugal
and Spain have been systematically
prospected for uranium, but, in gener¬
al, prospecting has not been exhaust¬
ive and further discoveries may be
expected in these and many other
countries.

Renewed prospecting on a very
appreciable scale is now under way
on the North American continent. In

the well-prospected areas, many of
the outcropping or readily detected
near-surface deposits may have al¬
ready been found. The search for new
resources of low-cost uranium must,
therefore, be directed increasingly
towards new areas and at greater
depth; and in both cases exploration
is likely to be more difficult and more

expensive. This means that the geo¬
logist must use every means at his
disposal to ensure success by applying
present geological knowledge to fur¬
ther ore search and the prediction of
favourable areas for exploration; and
by research on and application of all
effective geophysical and geochemic-
al methods and techniques. Improve¬
ments are constantly being made in
mining and processing methods and
in the mechanical equipment used,
and these may to some extent
offset the higher costs.

The reliability of the estimates
made in the report varies for the differ¬
ent price ranges (see Table). This
is because the recent prospecting for
new reserves in the major producing
countries, particularly the United
States and Canada, has been concen¬

trated on finding low cost uranium,
relatively little effort being devoted
to evaluation of higher cost resources.

The experts who participated in the
study emphasise the influence of the
recent upward revisions in nuclear

power growth projections and esti¬
mates of requirements for uranium, on

the resumption of active prospecting
campaigns in many countries. It is
clear that if uranium is to be available

(1 ) "World Uranium and Thorium Re¬
sources", August 1965.

(2) " Uranium Resources, Revised
Estimates", December 1967.
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ESTIMATED RESOURCES OF URANIUM

(Data available as of October 1967)

/O3 short tons U3Os (1 short ton UzOa = 770 kg U metal)

PRICE RANGE

PER LB U308
LESS THAN S10 S 10 - S 15 S 15 - S 30

"^^ TYPE OF
^\RESOURCES

COUNTRY ^\.

Reasonably
Assured

Resources

(Reserves)

Estimated

Additional

Resources

Reasonably

Assured

Resources

Estimated

Additional

Resources

Reasonably

Assured

Resources

Estimated

Additional

Resources

Argentina 9 21 11 32 15 73

Australia 10.7 3 2.8 1 1.4

Canada 200 290 130 170 100 300

Congo (Kinshasa) 6

Denmark (Greenland) 5

France 45 20 5 10

Gabon 4 3.5

India 3 1 24 61

Italy 1.5 /0(a) 20 M

Japan 4(b)

Morocco 6 C) 77(c) flW

Niger 12 13 13

(Europe)
Portugal

(Angola)

9.5 6.5 11.5 10

- - 15 -

South Africa 205 75(d) 65 <d> 35 m 55 W 70(d)

Spain 11 4 30 15 250

Sweden 350 50 150 200

United States
180

720 <e>

325

25 <e>

100

50 W
200

100

+ 700 <e>
440

Others <f> 5 20 6

APPROXIMATE

TOTAL

700

+ 126

644

136

481

753

Note : (a) Uranium included in the ranges above S 10 is to be considered as a by-product of other elements,
among which zirconium and [Itanium

(b) A part of this reserve may be available at less than S 10

(c) By-product of phosphoric acid

(d) Mainly by-product of gold: hence output linked to gold production

(e) By-product material comprises that from phosphoric acid production and copper leaching solutions,
estimated on the basis of production through the year 2000

(f) Includes Germany, Turkey and Yugoslavia
General The figures for Estimated Additional Resources refer only to those regions or countries in which impor¬

tant efforts have been made in the field of prospection or evaluation. It is not unlikely that the total of
the Estimated additional Resources in all countries of the world exceeds, by perhaps several times, that
obtained by adding up the figures in the table, and possibly may be larger still tor the higher price ranges.

^CANADA ,

_ doa'
90 300 400

	&
UNITED STATES/VV

DOA

The figures correspond to the total reasonable assured resources
and estimated additional resources and are expressed in
thousands of short tons ofU3Os
The following symbols correspond to the prices ranges :

O
A-

less than s f 0,76 U^O,

S70 S15;lb U,0,

15 - $30;lb U,0,

at reasonable prices to meet world
demand, large new reserves, sub¬
stantially exceeding the " estimated
additional " in the less than $10 price

category (see Table) will have to be
found and rapidly brought into pro¬
duction.

URANIUM FROM

THE SEA

Research carried out in the last few

years in the United Kingdom, at and
under the auspices of the Atomic

Energy Research Establishment at
Harwell, has shown that uranium can
be extracted from sea-water. The

total uranium content of the oceans
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has been estimated to be in the region
of 4,000 million tons, and the opinion
has been expressed that there is no
intrinsic reason why some of this
should not be extracted from a

number of points on the coast-lines
of the world at a total rate measured

in thousands of tons annually.

Previous estimates of the cost of

contacting the necessary volume of
sea-water with a suitable absorber

for uranium by means of tidal lagoons
indicated that it might be possible to

produce uranium within the cost range
considered in the ENEA report.

Work is continuing on laboratory
investigations at Harwell and at a
coastal laboratory, and the experts pro

pose that this subject should be
reviewed again when the results of
additional studies and cost estimates

become available.

THORIUM RESOURCE

ESTIMATES

The almost total absence of a com¬

mercial market for thorium as a nuclear

fuel at present, and uncertainty regard¬
ing its future, have relegated this
mineral to a comparatively minor
position in the ENEA report.

More than half of the presently
known 500,000 or more tons of low-

cost thorium oxide (at prices less
than $1 0 per pound of Th02) is to be

found in deposits in India and other
parts of the world; most of the
remainder is in veins in the United

States and the uranium ores of the

Elliott Lake district of Canada. The

economic availability of thorium in
deposits is at present contingent on
the marketing of rare earths and other
co-products; similarly there has been
no incentive for large-scale production
from the vein deposits in the United
States.

It is considered that total Estimated

Additional Reserves of thorium at less

than $10 per pound is just under one
million tons Th02 on the basis of

exploration experience in known areas
of mineralisation.
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PART-TIME
EMPLOYMENT

Although part-time workers comprise up to w per cent of the labour force in OECD
countries, there are many legal and other obstacles to such employment, and

part-time employees often lack the rights andguarantees affordedother workers by labour
legislation and collective bargaining agreements.

OECD's Manpower and Social Affairs Directorate asked M. Jean Hallaire,
French Inspector General of National Economy, to investigate the facts concerning

part-time work, its prevalence and problems. His report and recommendations have just
been published under the title " Part-Time Employment", the sixth study

in a series on " The Employment ofSpecial Groups".

Over the last fifteen years, as manpower
shortages have become increasingly acute
in certain sectors of the economy, em¬
ployers have hired more workers who

for one reason or another are unable or unwilling
to work full time. According to recent surveys more
than a million people were employed on a part-time
basis in Germany, more than 2 million in the United
Kingdom.

Most of the part-timers are married women, and
although some have been employed in industry
on Swedish auto assembly lines, for example, and in
the electronics industry in the Netherlands the
largest growth has been in the tertiary sector :
a third of all trained nurses in the United Kingdom
and almost half in Sweden are part-timers. Teachers
have also been recruited, and the British Government

expects that by 1970 part-timers will account for 10
per cent of the country's teaching staff. Retail trade,
traditionally a large employer of part-time help, has
also increased its part-time employment as store
hours have been extended and sales clerks recruited

to help meet peak-hour loads.

Part-time employment may be particularly advan¬
tageous for housewives who wish to supplement
their husbands' incomes and enlarge their own
experience. A number of surveys have been conduct¬
ed which indicate that many women not now work¬
ing would be interested in taking part-time jobs,
given the opportunity. In France for example, it
was estimated at the time the Fifth Plan was being
prepared that some 200,000 women fitted this des¬
cription. In future it may be desired by other groups
as well, M. Hallaire concludes. " Conceivably in
future, under the stimulus of psychological change
and higher earnings, part-time employment will
come to concern men as much as women " he notes.

In the US this already is the case : more men than
women seek part-time jobs. Part-time work may
be particulary suitable for people nearing retirement

age or having passed it but who wish to remain
active. The part-time worker's contribution to pro¬
duction can be important, particularly in the highly
skilled occupations and in professions where invest¬
ment in education is high.

There are, however, many obstacles to the exten¬
sion of part-time work, even in the countries where
it is prevalent. A number of governments impose
strict limitations on the earnings of pensioners who
are, as a result, discouraged from entering the labour
market. Other legal provisions tend to have the same
effect : in France, for example, a man whose wife
works loses what is called "the single wage allowance "
granted to families in which only one of the two part¬
ners has a job. This allowance runs up to F 100
($ 20) tax-free, a sum which may weigh rather heavily
in a comparison with part-time wages.

Some of the impediments are specifically intended
to discourage certain groups from working, but others
result from the fact that labour and social legislation
has been drawn up with full-time workers in mind;
hence it is a matter of chance whether or not it favours

the part-time worker or makes his employment
more costly for the employing firm.

In France, for example, there is a ceiling on em¬
ployer contributions to the social security fund
presently F 1,140 a month. Thus it is cheaper for a
firm to hire one employee at over that amount than
two part-timers at less. Since social security payments
plus family allowances come to almost 30 per cent
of the wage bill in France, such considerations are
not unimportant, at least in the case of skilled em¬
ployees. Anomalies are also to be found in Belgium
where unemployment insurance is available only
to those who have worked a 7 hour day ; thus part-
time employees are in general not eligible.

Take-home pay of the part-time worker may be
reduced by steeply rising tax rates. British tax regu¬
lations, however, provide rather generous tax allow-
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ances so that at all levels of income a married

couple pays less tax than if there were only one wage
earner in the family. M. Hallaire recommends that
taxes should be arranged so that a family will not
be unduly penalised by the fact that it has two wage
earners.

More generally, legislation and other regulations
should be reviewed so that part-time workers will
have the same rights and benefits family allow¬
ances, unemployment insurance, sick pay, holidays
and old-age pensions as full-time workers but in
an amount that corresponds to the number of hours
worked. The same principle would hold for their
obligations.

Following the principle of equal pay for equal work
may help to dispel the opposition of trade unions
to part-time work since this antagonism is often
based on fear that part-timers will undercut the posi¬
tion of full-time labour by working for lower wages.
In a number of the countries investigated by M. Hal¬
laire the trade unions have taken the position that
the best way to protect the interests of full-time em¬
ployees, in a plant employing part-timers as well,
is to ensure equality of treatment for the latter even
if they do not belong to the union, as is often the case.
The author suggests that employers' organisations
and trade unions draw up collective agreements
setting forth the general conditions of employment
for part-timers, leaving details to be worked out at
local levels. An agreement which may in many
respects serve as a model is one signed as early as
1959 by the Belgian trade unions and employers for

Philips has set up an assembly shop specially geared to part-time work
in Veldhoven in the Netherlands.

the department stores; it sets a framework for speci¬
fication of job classification, hours worked, remune¬
ration, eligibility for social security, conditions for
access to full-time work, holidays and conditions for
engagement and dismissal.

For the purposes of both legislation and collective
bargaining it is necessary to define precisely what is
meant by part-time work so as to distinguish it from
occasional and seasonal employment which present
different problems. M. Hallaire's recommendations
apply only to part-timers who are in permanent
employment and working part-time voluntarily.
It would be desirable, he suggests, for legislation and
collective agreements to specify how many hours
an employee must work during a week to be eligible
for the various guarantees and benefits. Such mini¬
ma do exist, in Germany for example, but the quali¬
fying number of hours differs as between various
types of benefit. M. Hallaire suggests 20 hours as a
reasonable demarcation point.

Finally there is much that employers can do to
organise work so that part-timers can be employed
without upsetting work schedules or creating hard
feelings among the full-time staff. A case in point is
Philips of the Netherlands which has created a special
workshop in the " dormitory " suburb of Veldhoven,
near the firm's headquarters in Eindhoven. Espe¬
cially designed to attract married women having the
skills needed to handle the delicate work of assem¬

bling hearing aids, Philips' workshop has a number
of unusual features. In advance of employment
each woman is carefully interviewed and her family
situation assessed to see whether or not part-time
work would be advantageous from both her point
of view and the company's.

Every employee has her own contract with mana¬
gement which sets out the hours she will work; as to
sick leave, vacations and other fringe benefits part-
timers have the rights that workers in other Philips
plants have obtained through collective bargaining
but pro-rated according to the number of hours
worked. There are possibilities of advancement since
three grades of proficiency have been established
and each woman has her own work-bench which

remains empty when she is not there. Overhead costs
for this plant are higher than those of other Philips
plants by about 60 per cent per job, but since these
costs comprise only 5 per cent of the total, manage¬
ment considers that they are offset by the advantages
gained from recruitment of the skilled workers needed
for this high-precision work (1).

The public manpower agencies have on the whole
ignored the existence of part-time work, letting
employers take the first steps. But with the adoption
of an active manpower policy, the manpower agencies
must assume the responsibility of educating mana¬
gement and persuading it to consider the full range
of alternatives in the recruitment and use of labour

in order to obtain the best manning system. Part-
time work is one of the alternatives.

(1) The Philips experience is described in detail by J.L.J.M.
van der Does de Willebois in an article entitled "A Workshop
for Married Women in Part-time Employment: Implications
of an Experiment in the Netherlands" in the December 1967
issue of the ILO's International Labour Review.
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One of the most urgent urban problems confront¬
ing the Member nations of OECD today is

how to maintain an adequate degree of mobility in the
metropolitan environment. Severe congestion, difficulty
of parking and overcrowded mass transportation facilities
are already a fact of life in many of today's cities. Any
view of the decades immediately ahead indicates that
these problems are likely to become worse. Rising pop¬
ulation, greater personal mobility, availability of more
leisure time brought about by the rise in real incomes,
structural changes in the economy and, above all, the explo¬
sive growth of urban areas, will combine to result in a
greatly increased volume of urban movement of persons
and goods in the years to come. This will tend to create
even greater pressures upon existing transportation faci¬
lities than those which prevail today and might lead to
the progressive deterioration of economic efficiency,
the quality of transportation service and living conditions
within and around the great cities.

In order to reverse or at least arrest these trends and

thus lessen the barriers to continued growth and future
prosperity of our increasingly urbanised economy, govern¬
ments of OECD Member nations are being called upon
to make important policy decisions in transportation.
These decisions will not only involve massive investment
expenditures for new facilities and equipment but will
also have a profound impact upon regional economic
development, urban design, future living patterns and the
quality of the environment. To assure the best results,
governments must have a rational foundation on which
to base their decisions. Scientific research, leading to

a better knowledge of the underlying problems and of
the means by which they can be solved, provides the best
guarantee that the decisions which must be taken in the
years to come will be sound, progressive, and fully respon¬
sive to the social and economic needs of communities

and nations.

Members of the Panel brought together by the OECD
Directorate for Scientific Affairs, (1) who reflected a di¬
verse background of experience and responsibilities,
participated as individuals and as experts in their pro¬
fessional disciplines, and not as representatives of govern¬
ment, industry or any special point of view. The Panel
was asked to focus its attention upon future requirements
for scientific research whose results might help public
authorities in Member countries to make more effective

planning, investment and managerial decisions relating
to urban transportation. Specifically, the Panel was
asked to consider what are the gaps in our present ability
to assess complex transportation problems, what kind
of analytical skills must be developed to bridge these
gaps, and what scientific and engineering research and
development would enhance the capability to design and
demonstrate progressive, realistic and balanced solutions
to the problems of urban mobility.

In pursuance of these objectives, the Panel drew up
a number of recommendations for future research in

the field of urban transportation. Highlights from the
Panel report, soon to be published by OECD, are presented
below.

(\) Members of the Panel were : S. Meyers, Chairman (U.S.);
CF. Ahlberg (Sweden), A. Beer (France), H. Blumenfeld (Canada),
C Buchanan (U.K.), A. Jacob (Belgium), L. Jacobsen (Neth.),
J. Kolbuszewski (U.K.), P. Merlin (France), E.B. Olimb (Norway),
W. Owen (U.S.), A. Polese (Italy), l/l/. Seifert (U.S.) Wilbur Smith
(U.S.) J.O. Tressider (U.K.) C.K. Orski, Executive Secretary fOECD/

What is the significance of latent
demandfoi' transportation ?

How can adverse effects oftrans¬
portation be taken into account in
planning decisions?

How could one promote innova¬
tions in urban transportation
without costly and time-consuming
experimentation ?
Is more rapid equipment for

metropolitan transportation really
required?

Are thereanyprospectivesolutions
to the problem of providing
adequate public transportation in
low-density areas?
These were some of the questions dis¬
cussed at a recent meeting of a Panel
brought together by the OKCD Direct¬
orate for Scientific Affairs. The Panel

consisted ofnoted international experts
in the field of transportation, including
engineers, economists, urban planners,
architects and city administrators.
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Transportation service requirements
should, in the final analysis, be deter¬
mined by the needs and desires of the
urban dwellers for whom the service is
intended. Our present understanding of
these needs and desires is incomplete and
ought to be the subject of more intensive
investigation.

In the contemporary city, constraints upon mobility
present a pressing social problem. This is because to
the modern urban dweller mobility has become a crucial
factor in the enjoyment of life. Beyond a certain point
impairment of the ability to move freely becomes a
serious constraint upon his capacity to partake in the
social and economic advantages of the city. It deprives
him of the freedom to pursue cultural and educational
opportunities, to associate with friends of his choice, to
exploit fully opportunities for recreation and, above all,
to choose freely from a wide range of homes and jobs.

Thus in planning transportation solutions, knowledge
of what are the various requirements and aspirations of
those who live in cities today is necessary first of all.
How those needs and desires are going to evolve with
foreseeable changes in income level, in scientific inno¬
vations, in the amount of leisure time available, in the
types of tomorrow's occupations, in the age profile,
in the future of education, social services and recrea¬
tion, as well as with other variables to which urban travel

demand is sensitive must also be known. Only if armed
with such understanding, can rational and balanced
transportation be devised.

Present knowledge of what the city inhabitant needs is
insufficient to provide a sound basis for long-range
transportation planning. More research in motivational
analysis and a stronger involvement of the social and
behavioural scientist in transportation planning could go
a long way toward eliminating this deficiency.

Turning specifically to the field of research on travel
demand, more attention ought to be devoted to identi¬
fying and measuring the magnitude of latent travel
demand the trips that would be taken if adequate
transportation service were available. If one of the goals
of transportation is to provide accessibility to a maximum
number of urban dwellers, then latent demand cannot
be ignored. In addition, latent demand is often associated

with that element of urban population which has unsatisfied
or neglected social needs : the poor, the physically
handicapped, the aged. This is an added reason why
progressive transportation planning must try to take full
account of transport needs unmet by existing systems.

Increased emphasis shouldbeplacedupon
research and analysis of adverse effects
of transportation with a view to establi¬
shing a sound scientific basis for the
development of realistic and specific
environmental quality standards for
urban transportation.

Transportation activities have always in some measure
adversely affected the surrounding environment. It is
only recently, however, that the incidence of harmful side-

effects of urban transportation upon human health and
well-being has reached serious enough proportions to
penetrate the public consciousness, arouse widespread
concern and call for public action. These effects evidence

themselves in many ways : through atmospheric pollution,
with its attendant health hazard; through noise, vibration
and fumes; through visual intrusion upon the urban land¬
scape; through accidents and consequent loss of life
and injuries; and through increased discomfort associated
with urban travel.

There is no doubt that through determined application
of modern science and technology and through proper
urban design, many of the undesirable effects of trans¬

portation could be considerably lessened. The progress
to be achieved depends upon the goals set for the
quality of urban environment. A more thorough under¬
standing of the adverse environmental effects of transport¬
ation will be needed before such goals can be set.

Research is needed particularly to fill gaps in present
knowledge of economic and social costs resulting from
the adverse effects of transportation. While social costs
are to some degree subjective and are difficult to establish,
reasonably accurate quantification of economic losses
due to congestion, accidents, pollution and blight are
obtainable with the help of further research. Such
information would give an insight into the magnitude of
the harmful and disruptive effects and indicate the critical
areas where more stringent standards are needed. Con¬
versely, if environmental standards are to be effectively
maintained, research should also proceed on possible
means of control or restriction of transportation activities
when such activities appear to threaten seriously the
quality of the environment.

Post facto analysis and evaluation of
transportation improvements and of
planning forecasts should be given in¬
creased attention. The former can in
many cases serve as a substitute for the
device ofa demonstration, while the latter
can lead to significant improvements in
the accuracy ofpredictive techniques.

Worldwide progress in adapting technology better to
serve the needs of modern cities can be accelerated by
more intensive sharing of experience. This implies not
only a wider dissemination of information, but also more
emphasis upon post facto analysis and evaluation of new
technology and innovative practices. This is a field in
which international co-operation can make a valuable
contribution. Specifically, the Panel recommended that
selected improvements introduced in urban transporta¬
tion systems of OECD cities become the subject of sys¬
tematic, co-operatively run analytic studies. The aim
of the studies would be to observe the operating per¬
formance of novel technologies and innovations in a
real-life context, to evaluate their technical and economic

effectiveness, to compare their predicted performance
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To speed the traffic flow in laige cities. These electronic "eyes" watch the traffic in a half mile wide area of London and teed the information to a new
Colormatic Traffic Map which gives an instant picture of vehicle density and flow speed in the test area.

British device, the

with their actual performance, and to measure their
overall impact upon the city and their capacity to do the
job for which they were designed.

A series of such studies, in the Panel's opinion, would
be of far-reaching benefit to the transportation planning
community. They would make urban planners aware of
new approaches which otherwise might have escaped
their attention, thus giving them an enlarged range of
choices; they would alert transportation authorities against
approaches of marginal utility; and they would replace,
in many cases, the need for experimentation, at a consi¬
derable overall saving to the cities.

As with transportation improvements, so with planning
forecasts, post facto analysis can serve as a valuable in¬
strument of evaluation. Muchofthesuccessofa transport¬

ation plan depends upon the accuracy with which one
is able to forecast future trends in population distribution,
employment levels, income and other underlying factors
that influence travel demand. However, since funds for

the post facto examination of transportation forecasts are
rarely provided, little is known about the accuracy of the
presently used predictive techniques. The Panel believed
that by giving more attention to the scientific evaluation
of predictions once made, substantial progress could be
made in refining the predictive process.

There is no urgent need to develop the
technology ofhigher speeds for intra-city
transportation. Future emphasis should
rather be directed toward improving the
amenities ofpublic transportation.

Given the typical speed capability of presently used
transport equipment, and the time that people are prepared
to devote to their daily journey to work (which has
remained fairly constant throughout the years and averages
between 1 - 2 hours per day), the area which can be ser¬
viced with existing equipment under idealised conditions
is already considerably greater than the size of most
existing cities. Taking into consideration the time spent

in transfers, in waiting and in secondary movements at the
ends of the trip, the incremental benefit in terms of redu¬
ced door-to-door trip time to be derived from increased
speeds during the main portion of the trip would be rela¬
tively unimportant. Hence, there is no urgent need to
develop more rapid equipment for metropolitan transport¬
ation.

There is, on the contrary, an urgent need to improve
the quality of public transportation service. By this is
meant not only improvements in passenger riding com¬
fort, accessibility, ease of transfer between modes, more
aesthetic design of terminals and vehicles, and safety,
but even more important the development of frequent,
reliable all-weather transportation service which would
reduce door-to-door travel time and minimise uncer¬

tainty of arrival time. The evolving technology of dual-
mode automated-guideway systems might offer the capa¬
bility to provide automobile-like transportation service
that could meet those criteria, possibly at a cost compa¬
rable to that of conventional rail rapid-transit.

More attention ought to be devoted to the
problem oflovj-density metropolitan tra¬
vel: research and'development ofeconomic
means ofpublic transportation to satisfy
this demandshouldbepursuedvigorously.

The advent of widespread ownership and use of the
private automobile has greatly enlarged the range of
choices of living and working locations and has, in many
instances, led to a dispersal of jobs, store sites and fac¬
tories. This, in turn, has created a widely diffused pattern

of origins and destinations within the metropolitan areas.
The problem of developing adequate public transporta¬
tion substitutes for the automobile to serve the " many

origins-to-many destinations" travel demand a growing
component of total urban travelhas only recently begun to
receive serious attention. Yet it is this travel pattern that

probably requires the most concerted attention in the
years to come. First, because such a pattern of travel is
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the most difficult for persons who for one reason or
another do not have access to an automobile ; and second¬
ly, because it is this pattern, more than any other, that
creates total dependence upon the automobile and is
one of the main sources of present-day metropolitan
congestion.

When only a few people want to go to and from one
place, it is economically not feasible to provide frequent

and regular scheduled public transportation service. What
is needed is a system whose routes and schedules are not
fixed in advancea system that can respond dynamically
to demand as and when the demand occurs. There are
indications that such a system could be developed using
largely existing technology, and that it could operate
economically at costs approximating those of conventional
bus service.

Jl 2i-Ovation Programme of T{esearch Qo-operation
The current programme of the OECD
Committee for Research Co-operation falls
into four sectors :

ENVIRONMENTAL RESEARCH

RESEARCH ON PROBLEMS OF UR¬
BAN ENVIRONMENT AND TRANS¬
PORTATION

MATERIALS RESEARCH

SCIENTIFIC AND TECHNICAL IN¬
FORMATION POLICY

The main objective of OECD activities in
research co-operation is to facilitate the
exchange of experience between govern¬
ments and jointly to develop or evaluate
information which might help the official
community in the Member countries to

make more effective policy, investment
and management decisions in the sectors
under examination. The co-operation ta¬
kes the form of exchange of information
between senior public officials respon¬
sible for planning and managing of re¬
search and development activities, meetings

and symposia attended by government
experts and various common studies and

co-operative research projects.

The broad outlines of the 1968 programme
are given below. In addition to the

article in this issue dealing with urban
transportation, further articles will appear
from time to time in the OECD OBSERVER
in the form of progress reports on the
work of the Committee for Research Co¬
operation in the other sectors under inves¬
tigation.

_________H

ENVIRONMENTAL RESEARCH

:
WATER RESOURCES AND POLLUTION

Water Management Research Group
Comprehensive management of water basins
Symposium on large lakes and impoundments
Economic evaluation techniques in water mana¬
gement

AIR POLLUTION AND AIR MANAGEMENT

Air Management Research Group
Research on measurement of urban pollutants
Research on processes relating emissions and
observed ambient pollution levels
Research on effects of exposure to specific pollu¬
tants

Research on systems for control of emissions

°

REÎ

RESEARCH ON PROBLEMS OF URBAN
ENVIRONMENT

^ND TRANSPORTATION

URBAN DEVELOPMENT

Role of computer simulation in urban planning
and management

Research and control of urban noise

TRANSPOR TA TION

Consultative Group on Transportation Research
International Conference on Tunneling
Joint Technology Assessment studies

Information Exchange system for transportation
R&D data

Co-operative projects in transportation analysis
and planning

Intergovernmental Meeting on Sonic Boom

ECD COMMITTEE

RESEARCH CO-OPERATION

MATERIALS RESEARCH

Materials Research Advisory Group
Non-metallic Minerals Research Group
Research on controlled purity materials
Co-operation in research on the bio-deterioration
of wood

Co-operation in research on deterioration of
wood in the marine environment

CIENTIFIC AND TECHNIC.

INFORMATION POLICY

Scientific and Technical Information Policy Group
Economics of Information

Medical sciences information panel (MEDLARS
co-ordination Group)

Chemical information systems panel

Standards for Information transfer panel
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NEW OECD PUBLICATIONS

NATIONAL ACCOUNTS OF OECD COUN¬

TRIES, 1957-1966

352 pages, bilingual :
£1.17 s.6d. $5.50 F 22 SF 22 DM18.30

The present volume has been prepared on the basis of
statistical information reported to OECD by Member
countries in the "Annual Economic Statistical Question¬

naire, 1 967". In a few cases misssing items have been taken
from national sources and adjusted to standardised defi¬
nitions. Two new sets of country tables have been included :
one showing indices (1958 = 100) for selected aggre¬
gates, and another for ratios of selected aggregates in
per cent.

LIAISON BULLETIN BETWEEN DEVELOP¬

MENT RESEARCH AND TRAINING INSTI¬

TUTES : 1968 No. 1. 142 pages.

Each issue 	 10 s. % 1 .50 F 6 SF 6 DM5

1968 series (4 issues) :
£ 7.74 s. % 5 F 20 SF 20 DM 16.60

Aimed at serving as a tool of easy reference for fruitful
exchange and co-operation between training and research
institutes in the field of economic and social development,

the Liaison Bulletin contains information which has been

gathered under four main headings : Training and Research
News; Research and Documentation in the Institutes;
Notebook of Co-operation; and Books, Specialised Biblio¬
graphies, and New Periodicals.

DEVELOPMENT AND

CATIONAL BUILDING

ECONOMY IN EDU-

134 pages 17s.6d. $2.50 F 10 SF10 DM8.30

A project concerned with Development and Economy in
Educational Building (know as the DEEB Project) was
sponsored by OECD's Committee for Scientific and Tech¬
nical Personnel as part of its integrated approach to
educational developments. Initiated in 1963-64 by agree¬
ments with the governments of Greece, Portugal, Spain,
Turkey and Yugoslavia, the project aimed at identifying
the measures necessary to achieve the most efficient use
of school building resources in the light of national tar¬
gets for educational expansion and of national economic
circumstances.

QUARTERLY NATIONAL ACCOUNTS AS

DATA FOR ECONOMIC POLICY

A report on progress in OECD countries

92 pages . 17s.6 d. $2.50 F 10 SF10 DM8.30

For many years all advanced countries have had annual
national accounts data. A system of national accounts
is a way of bringing together, in a consistent manner,
information derived from different sources about different

sectors of the economy.

The present volume reviews what has been achieved and
attempts to assess the value and limitations of quarterly
national accounts statistics estimates.

THE FINANCING OF INDUSTRIAL DEVELOP¬

MENT Barcelona, 16th-20th May, 1967.

142 pages . . 14s. $2 F 8 SF8 DM6.60

The mobilisation of financial resources for investment

in industry is an important problem for all countries, what¬
ever their level of economic development, but particularly
for the developing countries where the total funds avail¬
able for investment are more limited. OECD accordingly

organised a Seminar in May 1967, in Barcelona, to discuss
this problem with particular reference to countries at the
intermediate stage of economic development.

The report of this Seminar, which comprises a general
synthesis of the problem and the texts of talks given by
various specialists in the field, has just been published.

OTHER NEW OECD PUBLICATIONS

CO-OPERATIVE RESEARCH ON INPUT-OUTPUT RELATION¬
SHIPS IN BEEF PRODUCTION. N°. 82 in the " Documentation

in Agriculture and Food " Series

116 pages	 14 s. $2 F 8 SF 8 DM6.60

ECONOMIC SURVEYS BY THE OECD : 1967-1968 Series : GER¬

MANY, April 1968. 44 pages.

Each issue 	 5s.6 d. $ 0.80 F 3 SF 3 DM 2.50

Subscription .... £3 12s. $ 10 F 42 SF 42 DM 35

REVIEWS OF NATIONAL SCIENCE POLICY : UNITED STATES

546 pages » . . . £ 3 18 s. $11.50 F 46 SF 45 DM 38.20

TEXTILE INDUSTRY IN OECD COUNTRIES, 1966-1967

202 pages, bilingual £ 1 12 s. $ 5.50 F 22 SF 22 DM 18.30

In the " Employment of Older Workers " Series :
N°. 5 JOB REDESIGN FOR OLDER WORKERS

78 pages 	 9 s. $ 1.20 F 5 SF 5 DM 4.20

TECHNICAL ASSISTANCE AND THE NEEDS OF DEVELOPING
COUNTRIES

48 pages 	 9 s. $ 1.20 F 5 SF 5 DM 4.20

LIBERALISATION OF INTERNATIONAL CAPITAL MOVEMENTS
JAPAN

180 pages	 £ 1 1s. $ 3 F 12 SF 12 DM 10

In the " Developing Job Opportunities " Series
COMPENSATORY EMPLOYMENT PROGRAMMES. An interna¬
tional comparison of their role in economic stabilisation and growth.

484 pages . . . £117s.6d. $5.50 F 22 SF 22 DM 18.30

CATALOGUE OF SOCIAL AND ECONOMIC DEVELOPMENT
INSTITUTES AND PROGRAMMES : TRAINING

352 pages ....£. 1 11 s. $ 4.50 F 18 SF 18 DM 15

In the " Industrial Relations Aspects of Manpower Policy " Series :
ENTERPRISE PLANNING FOR CHANGE

140 pages .... 17 s. 6 d. $ 2.50 F 10 SF 10 DM 8.30

International Statistical Year for Research and Development
Vol. 2 STATISTICAL TABLES AND NOTES

396 pages, bilingual £ 1 12 s. $ 5.50 F 22 SF 22 DM 18.30

THE ROLE OF TRADE UNIONS IN HOUSING

Regional Trade Union Seminar, Hamburg 17th-19th January, 1967.

208 pages 	 £ 1 1 s. $ 3 F 12 SF 12 DM 10

SUPPLY AND DEMAND PROSPECTS FOR FERTILISERS IN
DEVELOPING COUNTRIES

212 pages 	 £ 2 $ 6 F 24 SF 24 DM 20
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WHERE TO OBTAIN OECD PUBLICATIONS

ARGENTINA

Editorial Sudamericana S.A.

Alsina 500, Buenos Aires.

AUSTRALIA

B.C.N. Agencies Pty.
191 Collins Street,

Melbourne, 3000.

Ltd.

AUSTRIA

Gerold & Co., Graben 31, Wien 1.
Sub-Agent :
Buchhandlung Jos. A. Kienreich,
Sackstrasse 6, Graz.

BELGIUM

Standaard Wetenschappelijke,

Uitgeverij.
Belgiëlei, 147
Anvers.

Librairie des Sciences,

76-78 Coudenberg, Bruxelles.

CANADA

Queen's Printer -L'Imprimeur de la Reine,
Ottawa.

DENMARK

Munksgaard Boghandel, Ltd.,
Nôrregade 6, Kobenhavn K.

FINLAND

Akateeminen Kirjakauppa,
Keskuskatu 2, Helsinki.

FORMOSA

Books and Scientific Supplies Services,
Ltd., P.O.B. 83, Tapei, Taiwan.

FRANCE

OECD Publications Office,

2, rue André-Pascal, Paris (16e).
Principaux sous-dépositaires :
Paris : Presses Universitaires de France,

49, bd Saint-Michel (5e).
Sciences Politiques (Lib.),
30, rue Saint-Guillaume (7e).
La Documentation Française,

31, Quai Voltaire (7e).
Aix-en-provence : Librairie de

l'Université.

Bordeaux : Mollat.

Grenoble : Arthaud.

Lille : Le Furet du Nord.

Strasbourg : Berger-Levrault.

GREECE

Librairie Kauffmann,
28, rue du Stade, Athènes 132.
Librairie Internationale Jean Mihalopoulos
33 rue Sainte-Sophie, Thessaloniki

GERMANY

Deutscher Bundes-Verlag, GmbH.
Postfach 9380, 53 Bonn.

Sub-Agents : Berlin 62 : Elwert & Meurer.
Munchen : Hueber.

Hamburg : Reuter-Klôckner ;

und in den massgebenden Buchhandlungen
Deutschlands.

ICELAND

Snaebjôrn Jônsson & Co. h. f.
Hafnarstrasti 9,
P.O. Box 1131 - Reykjavik.

INDIA

International Book House Ltd.,

9 Ash Lane,

Mahatma Gandhi Road, Bombay 1.
Oxford Book and Stationery Co. :
Scindia House, New Delhi.
17 Park Street, Calcutta.

IRELAND

Eason & Son,
40-41 Lower O'Connell Street, Dublin.

ISRAEL

Emanuel Brown,

35 Allenby Road,
and 48 Nahlath Benjamin St., Tel-Aviv.

ITALY

Rappresentanza esclusiva
Libreria Commissionaria Sansoni

Via La Marmora 45, 50 121 Firenze.
Via Paolo Mercuri 19/B, 00 193 Roma.
Sub-depositari :
Libreria Hoepli

Via Hoepli 5, 20 121 Milano.
Libreria Lattes

Via Garibaldi 3, 10 122 Torino.
La difFusione délie edizioni OECD è

inoltre assicurata dalle migliori Iibrerie
nelle città più importanti.

JAPAN

Maruzen Company Ltd.,
6 Tori-Nichome Nihonbashi, Tokyo.

KENYA

New Era Associates, Ghale House,

Government Road,

P.B. 6854, Nairobi.

LEBANON

Redico, Immeuble Edison,
Rue Bliss, B.P. 5641.
Beyrouth.

LUXEMBOURG

Librairie Paul Bruck, 22, Grand'Rue,
Luxembourg.

MALTA

Labour Book Shop,
Workers' Memorial Building,
Old Bakery Street, Valletta.

MOROCCO

Éditions La Porte " Aux Belles Images ",
281, avenue Mohammed-V, Rabat.

THE NETHERLANDS

W.P. Van Stockum & Zoon,
Buitenhof 36, Den Haag.

NEW ZEALAND

Wellington, Government Printing Office,
20, Molesworth Street (Private Bag), and
Government Bookshops at
Auckland (P.O.B. 5344).
Christchurch (P.O.B. 1721).
Dunedin (P.O.B. 1104).

NORWAY

A/S Bokhjornet, Akersgt. 41, Oslo 1.

PAKISTAN

Mirza Book Agency,
65, The Mall, Lahore 3.

PORTUGAL

Livraria Portugal,
Rua do Carmo 70, Lisboa.

SOUTH AFRICA

Van Schaik's Book Store Ltd.,

Church Street, Pretoria.

SPAIN

Mundi Prensa, Castellô 37, Madrid.
Libreria Bastinos de José Bosch, Pelayo 52,
Barcelona 1.

SWEDEN

Fritzes, Kungl. Hovbokhandel,
Fredsgatan 2, Stockholm 16.

SWITZERLAND

Librairie Payot,
6, rue Grenus, 1211, Genève 11
et à Lausanne, Neuchatel, Vevey,
Montreux, Berne, Bale et Zurich.

TURKEY

Librairie Hachette,
469 Istiklal Caddesi, Beyoglu, Istanbul,

and 12 Ziya Gôkalp Caddesi, Ankara.

UNITED KINGDOM and

CROWN COLONIES

H. M. Stationery Office,
P.O. Box 569, London S.E.l.
Branches at : Edinburgh, Birmingham,

Bristol, Manchester, Cardiff, Belfast.

UNITED STATES

OECD PUBLICATIONS CENTER,

Suite 1305,
1750 Pennsylvania Ave, N.W.
Washington, d.c. 20,006.

VENEZUELA

Libreria del Este,
Avda F. Miranda 52, Edificio Galipan,
Caracas

YUGOSLAVIA

Jugoslovenska Knjiga, Terazije 27,
P.O.B. 36, Beograd.

Orders and inquiries from countries where sales agents have not yet been appointed may be sent to OECD, Publications Office,
2 rue André-Pascal, F 75, Paris 16e

Director : Maurice Jacomet Printed in France nerie Blanchard, 6, avenue Descartes - 92- Le Plessis-Robinscn
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